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L-188C9 N183H, 

SYNOPSIS 

An American Flyers Airline Corporation, Lockheed Electra L-l88C, N183H, 
operating as CAM Flight 280/D, crashed 1-1/2 miles northeast of the Ardmore 
Municipal Airport, Ardmore, Oklahoma, at 2030 c.s.~., April 22, 1966. There 
were 92 revenue passengers, one non-revenue passenger (a company employee), 
and five crewmembers aboard the aircraft. Of these persons, 18 revenue 
passengers initially survived the accident: however, three of the survivors 
subsequently died. The aircraft was destroyed by impact and subsequent fire. 

Flight 280/D, scheduled as a domestic Military Airlift Command contract 
Civil Air Movement charter flight, departed the Monterey Peninsula Airport, 
Monterey, California, at 1632 c.s.~., en route to Columbus, Georgia, with a 
scheduled refueling stop at Ardmore, Oklahoma. The crew was attempting a 
visual, circling approach to runway 30 at Ardmore after missing an ADF in- 
strument aDDroach to runway 8, when the aircraft struck a hill at an elevation 
of 963 feet. The airport elevation was 762 feet m.s.1. The last weather 
report furnished the crew was: 700 broken, 1100 overcast, visibility 3 miles, 
very light rain showers, fog, wind 130 at 6 knots. The ceiling was ragged. 0 

The Board determines the probable cause of this accident was the in- 
capacitation, due to a coronary insufficiency, of the pilot-in-command at a 
critical point during a visual, circling approach being conducted under in- 
strument flight conditions, . 

1. INVESTIGATION - 
1.1 History of Flight 

American Flyers Airline Corporation (AFAX) Flight 280/D, a Lockheed Electra 
L-188C, N183H, crashed 1-1/2 miles northeast of the Ardmore Municipal Airport, 
Ardmore, Oklahoma, at 203Oi’ April 22, 1966. 
non-revenue passenger (a company employee), and five crewmembers aboard, 18 
revenue Dassengers survived, however, three of them later succumbed to injuries. 
The aircraft was destroyed by impact and subsequent fire. 

Of the 92 revenue passengers, one 

1/ All times herein are central standard based on the 24-hour clock unless - 
otherwise indicated. 
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The crew of F l i g h t  280/D repor ted  f o r  duty t o  the Ardmore AFAX opera t ions  a t  
0430 on t h e  morning of A p r i l  22, 1966. The f l i g h t  was scheduled t o  f l y :  a , f e r r y  
f l i g h t  from Ardmore t o  Lawton, Oklahoma; a C i v i l  A i r  Movement (CAM) F l i g h t  262/D 
(Mi l i t a ry  Char te r )  t o  McChord AFB, Washington, a f e r r y  f l i g h t  t o  Monterey, Ca l i -  
f o r n i a ;  end CAM F l i g h t  280/D t o  Columbus, Georgia,  with a crew change and re- 
f u e l i n g  s top  a t  Ardmore, the  AFAX Maintenance Base. 

2/  

A t  depar ture ,  t he  crew cons is ted  of two cap ta ins ,  a f i r s t  o f f i c e r ,  one engineer ,  
and two f l i g h t  a t t endpn t s .  

The f e r r y  f l i g h t  t o  Lawton departed Ardmore a t  0603 and a r r i v e d  a t  0639.- 

F l i g h t  262/D denarted Lawton a t  0732 and a r r ived  a t  McChord a t  1204. 

A U. S.  A i r  Force weather o f f i c e r  s t a t ioned  a t  McChord s t a t e d  t h a t  a t  approxi-  
mately 1230 (1030 P . s . ~ . ) ,  he gave a c i v i l i a n  p i l o t  a weather b r i e f i n g  from McChord 
t o  Monterey, and from Monterey t o  Ardmore, Oklahoma. 

The weather o f f i c e r  provided an outlook f o r  the  rou te  from Monterey t o  Ardmore 
which ind ica ted  t h a t  t he  f l i g h t  would encounter no s i g n i f i c a n t  weather u n t i l  i t  
reached e a s t e r n  New Mexico. H e  gave the  p i l o t  the  cu r ren t  m i l i t a r y  weather warning 
advisory  which ind ica t ed  t h a t  en rou te  t o  Ardmore, t he  f l i g h t  would be f l y i n g  i n t o  
an a r e a  of f o r e c a s t  maximum thunderstorm i n t e n s i t y .  

The p i l o t  requested the  f o r e c a s t  f o r  Ardmore. Since t h e r e  was no te rmina l  
f o r e c a s t  orepared f o r  Ardmore, the  weather o f f i c e r  pave him the  Tinker AFB, 
Oklahoma, the  Sheppard AFB, and P e r r i n  AFB, Texas terminal  f o r e c a s t s  f o r  con- 
d i t i o n s  a t  h i s  expected a r r i v a l  t i m e  a t  Ardmore. The p i l o t  copied the  f o r e c a s t s  
and d e ~ a r t e d .  

Departure from McChord f o r  the  f e r r y  f l i g h t  t o  Monterey was a t  1344 wi th  
a r r i v a l  a t  1535. The t o t a l  f l i g h t  time from Ardmore t o  Monterey was 6 hours  and 
59 minutes.  

UDon a r r i v a l  a t  Monterey, the  only mechanical wr i teup  entered on the  f l i g h t  
log was "Auto p i l o t  a l t i t u d e  hold inop." The engineer  signed the  i tem of f  by 
wr i t i ng :  IfOK t o  cont inue. t t  

The d ispa tch ing  of F l i g h t  280 /D from Monterey was accomplished by a telephone 
c a l l  t o  the  companyls d i spa tche r  a t  Ardmore Municipal A i rpo r t .  The telephone 
message gave the  f l i g h t  plan as fol lows:  
of deoar ture  1630. es t imated t i m e  en rou te  3 hours and 45 minutes with Dal las ,  
Texas, a s  the  e l t e r n a t e .  Tota l  number of passengers was 92 wi th  an a c t u a l  passenger 
weight of 14,891 pounds. Exis t ing  weather a t  Ardmore w a s  1,100 f e e t  overcas t ,  4 
miles  v i s i b i l i t y  i n  l i g h t  r a i n .  Forecast  weather w a s  1,100 f e e t  overcas t ,  3 m i l e s  
v i s i b i l i t y  i n  l i g h t  r a i n .  
11O/Jet Airway 76 t o  Amarillo VOR, d i r e c t  t o  Altus VOR, d i r e c t  t o  the  Ardmore VOR. 

F l i g h t  183H (CAM 280/D), es t imated t i m e  

The f l i g h t  p lan  was a composite VFR/IFR v i a  J e t  Airway 

The U. S .  Navy weather s e rv i ce  s t a t e d  t h a t  no weather b r i e f i n g  w a s  provided 
t h e  f l i g h t  crew of F l i g h t  280/D on Apr i l  2 2 ,  1966, by i t s  f a c i l i t y  a t  Monterey. 

2 /  A l l  takeoff  and latidinp times a r e  der ived from the  AFAX F l i g h t  Data Log. 
L 
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' The weight and balance form prepared by the  crew showed t h e  takeoff  weight 
t o  be 110,125 pounds, w e l l  under the  maximum of 160,000 pounds. 
landing weight was 95,650 pounds and the  computed landing weight was 92,625 
pounds. 
t akeoff  and a t  t h e  time of t he  acc iden t .  

The maximum 

The c e n t e r  of g r a v i t y  (c.g.> was computed t o  be wi th in  l i m i t s  both a t  

A new f l i g h t  engineer boarded t h e  a i r c r a f t  a t  Monterey and t h e  o r i g i n a l  en- 

S ince  t h e r e  was room f o r  only 93 passengers and f i v e  crewmembers 
g i n e e r  re turned  a s  a non-revenue passenger occupying t h e  jump s e a t  on depa r tu re  
from Monterey. 
aboard the  a i r c r a f t ,  one of t h e  two c a p t a i n s  re turned  t o  Ardmore v i a  commercial 
a i r  t r a n s p o r t a t i o n .  H e  s t a t e d :  !!The a i r c r a f t ,  when I l e f t  i t ,  was func t ioning  
normally on a l l  systems wi th  nothing having a squawk on it  o ther  than  number one 
engine power l eve r  being forward one inch from t h e  o t h e r s  a t  about 1,000 t o  1,500 
hp., but a l l  l e v e r s  a t  f l i g h t  i d l e  showing zero hp. and no NTS.21 I n  my opinion, 
i t  was i n  e x c e l l e n t  condition.11 There was no log e n t r y  regarding t h e  No. 1 power 
l eve r .  

About t h e  crew, the  c a p t a i n  s t a t e d :  "The crewts appearance, phys i ca l ly ,  
menta l ly  and personal ly  was e x c e l l e n t ,  wi th  a l l  i n  a very  good frame of mind dur- 
ing t h e  t i m e  from Ardmore u n t i l  I l e f t  them a t  Monterey." 

F l i g h t  280/D departed Monterey Peninsula Ai rpo r t  a t  1632. The f l i g h t  climbed 
t o  FL 215 &/ and operated under Visual F l i g h t  Rules. 

A t  1807, t he  a i r c r a f t ' s  r ada r  t a r g e t  was observed 45 m i l e s  west-northwest of 

Cleared t o  the  Ardmore Ai rpor t ,  d i -  
Tuba Ci ty ,  Arizona, and t h e  Denver A i r  Route T r a f f i c  Control Center (ARTCC) issued 
t h e  following IFR c l ea rance  t o  F l i g h t  280/D: 
rect  Tuba Ci ty ,  576 Airway t o  Las Vegas, New Mexico, d i r e c t  t o  Amarillo, d i r e c t  
A l tus ,  d i r e c t  Ardmore, t o  main ta in  FL 210. 

A f t e r  passing Tuba Ci ty ,  t he  crew requested and received c learance  t o  devi -  
a t e  south of course  because of cloud buildups.  A t  approximately 1839, c o n t r o l  of 
t h e  f l i g h t  was t r a n s f e r r e d  from t h e  Denver t o  the  Albuquerque ARTCC following a 
r a d a r  handoff. A t  t h e  c rew's  r eques t ,  c learance  was then  i ssued  f o r  t h e  f l i g h t  
t o  descend t o  and main ta in  FL 190. A t  approximately 1905, when approaching Las 
Vegas, New Mexico, t h e  f l i g h t  requested and received t h e  1900 Dal las  and Ardmore 
weather from t h e  F l i g h t  Serv ice  S t a t i o n  (FSS) a t  Las Vegas. 
weather was: 
r a i n  showers and fog, temperature 630F., dewpoint 630F., wind from 110' a t  6 knots ,  
and the  a l t i m e t e r  s e t t i n g  w a s  30.06 inches. 

The Ardmore 1857 
ba l loon  c e i l i n g ,  600 f e e t  overcas t ,  v i s i b i l i t y  1% miles i n  l i g h t  

3 1  Zero hp. i n d i c a t e s  t h a t  a l l  horsepower i n d i c a t o r s  on the  f o u r  engines 
r e tu rned  t o  zero  when t h e  power l e v e r s  were r e t a rded  t o  t h e i r  f l i g h t  i d l e  s tops .  
The NTS c o n t r o l  system i s  a s a f e t y  system by which t h e  p rope l l e r  b lade  angle  i s  
increased  as necessary  t o  l i m i t  nega t ive  p rope l l e r  s h a f t  torque. 

4 /  F l i g h t  l e v e l s  above 18,000 f e e t  are s t a t e d  i n  t h r e e  d i g i t s  t h a t  r ep resen t  
hundrGds of f e e t .  For example FL 215 r ep resen t s  a barometric a l t i m e t e r  i n d i c a t i o n  
of 21,500 f e e t  us ing  a r e fe rence  datum of 29.92 inches of mercury as an  a l t i m e t e r  
s e t t i n g  . 
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En r o u t e  t o  Amarillo, F l i g h t  280/D was vectored by Albuquerque ARTCC around 
and between seve ra l  a r e a s  of p r e c i p i t a t i o n  echoes. 

Shor t ly  a f t e r  passing t h e  Amaril lo VORTAC a t  1942, c o n t r o l  of t he  f l i g h t  was 
A t  2003, when approxi- t r a n s f e r r e d  from t h e  Albuquerque t o  t h e  Fort  Worth ARTCC. 

mately 10 m i l e s  northwest of Al tus  VOR, t he  crew of F l i g h t  280/D requested a lower 
a l t i t u d e  and was c leared  t o  descend t o  and maintain 7,000 f e e t .  

A t  2005, t h e  For t  Worth ARTCC received a request  from the  crew of F l i g h t  
280/D t o  proceed d i r e c t  t o  Duncan VOR, d i r e c t  t o  the  Ardmore r ad io  beacon. 
r o u t i n g  was approved and t h e  f l i g h t  reported leaving 17,000 f e e t .  
then advised of t h e  D r e c i p i t a t i o n  echoes beginning 15 m i l e s  w e s t  of t he  Ardmore VOR. 

This 
The f l i g h t  was 

A t  approximately 2006, t he  crew of F l i g h t  280/D contacted t h e  Ardmore FSS 
and advised the  FSS s p e c i a l i s t  of t h e i r  es t imated t i m e  of a r r i v a l  a s  2028, and 
requested t h e  c u r r e n t  Ardmore weather. 
given t o  t h e  crew. 
v i s i b i l i t y  2 m i l e s  i n  very l i g h t  r a i n  showers and fog;  temperature 63 F;  dewpoint 
63 F; wind from 120 a t  5 kno t s ;  and t h e  a l t i m e t e r  s e t t i n g  was 30.05 inches. 
A thunderstorm began a t  1912 and ended a t  1920 with no wind gus t  reported.  

The 1957 weather observat ion was then 
This weather was: A measured c e i l i n g  of 800 f e e t  ove rcas t ;  

0 

0 

A t  2007, 2008, and 2010, t h e  For t  Worth ARTCC c o n t r o l l e r  attempted t o  c o n t a c t  
F l i g h t  280/D and, on t h e  l a s t  a t tempt ,  r a d i o  contac t  was re -es tab l i shed ,  and t h e  
crew reported leaving 12,000 f e e t .  The f l i g h t  was then c leared  t o  descend t o  
5,000 f e e t  and reported l e v e l  a t  t h a t  a l t i t u d e  a t  2016. 

A t  2018, t h e  crew of F l i g h t  280/D advised For t  Worth ARTCC they were 30 m i l e s  
west of t h e  Ardmore VOR and requested a lower a l t i t u d e .  Fort  Worth ARTCC c l e a r e d  
the f l i g h t  t o  the  Ardmore Airpor t  t o  continue t o  c r u i s e  a t  5,000 f e e t .  Radar 
service was terminated and t h e  crew was advised t o  contac t  t he  Ardmore FSS. 

A t  approximately 2020, t h e  crew contacted Ardmore Radio and requested t h e  
runway l i g h t s  on runway 8 t o  be turned on. The FSS s p e c i a l i s t  changed t h e  l i g h t s  
from runway 1 2  t o  runway 8 and advised the  f l i g h t  t o  stand by a s  he was making a 
s p e c i a l  weather observation. Shor t ly  t h e r e a f t e r ,  he t ransmit ted h i s  2020 weather 
observat ion t o  t h e  f l i g h t .  This Special  Observation was: a measured c e i l i n g  of 
700 f e e t  broken clouds; and overcast  a t  1,100 f e e t ;  v i s i b i l i t y  3 m i l e s  i n  very 
l i g h t  r a i n  showers and fog;  t he  wind was from 130' a t  6 kno t s ;  and t h e  a l t i m e t e r  
was 30.06 inches.  The c e i l i n g  was reported t o  be ragged. 

A t  aDDroximately 2026, t h e  FSS s p e c i a l i s t  requested F l i g h t  280/Dls pos i t i on .  
The crew advised they were over t h e  Ardmore r a d i o  beacon inbound. Surface wind 
information and a l t ime te r  s e t t i n g  were given t o  t h e  f l i g h t .  

Approximately two minutes l a t e r ,  t h e  FSS s p e c i a l i s t  observed t h e  l i g h t s  of 
an a i r c r a f t  nor th  of t h e  a i r p o r t  moving i n  an  e a s t e r l y  d i r e c t i o n .  Moments l a t e r ,  
a t  2029, t h e  crew of F l i g h t  280/D contacted him and requested t h e  runway l i g h t s  
be changed t o  runway 12. H e  ac tua ted  t h e  s e l e c t o r  switch,  made a v i s u a l  check t o  
v e r i f y  t h a t  t h e  l i g h t s  were operat ing,  and re turned  t o  h i s  normal p o s i t i o n  i n  
t h e  f a c i l i t y .  A t  2030, he looked ou t  h i s  e a s t  window and observed a ! ' f i re  ball11 
some d i s t a n c e  n o r t h e a s t  of t h e  a i r p o r t .  
t o  c o n t a c t  F l i g h t  280/D, and he then a l e r t e d  t h e  f i r e  s t a t i o n  and advised them 
t h a t  he thought t h e  f l i g h t  had crashed n o r t h e a s t  of t h e  a i r p o r t .  

No answers were received t o  h i s  a t tempts  
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Witnesses located along the route of flight stated that the a-ircraft passed 
approximately one mile to the north of the Ardmore beacon, then followed a path to 
a point approximately 1-3/4 to 2 miles north of the approach end of runway 8. 
Calculations made with the witnessestassistance and Abney Level readings of their 
recollection of the position of the aircraft, as well as their observations of a 
series of fly-bys (See Sect. 1.15) indicated that the aircraft was at approximately 
1,160 feet m.s.l., when it passed north of the airport (see Attachment No. 1). 
Several persons located on Ardmore Municipal Airport observed the lights of the 
aircraft as it continued on a northeasterly course. 

Interviews with the surviving passengers revealed that they had little or no 
recollection of the accident. Most of them were asleep at the time of impact. 
One survivor did recall a turn to the left before the impact, and another testified 
that following a series of turns the aircraft turned sharply to the left and the 
engine sounds increesed markedly just before impact. None of the survivors recalled 
the aircraft nosing over, diving, or feeling any negative rfg". 

1.2 Injuries to Persons 

Injuries - Crew Passengers Other 

Fatal 
Non-fatal 
None 

5 
0 
0 

7 89; 0 
15 0 
0 

* One non-revenue passenger included. 

1.3 Damage to Aircraft 

The aircraft was destroyed. 

1.4 Other Damape 

There was property damage to livestock and trees in the wreckage area. 

1.5 Crew Information 

Captain Reed W. Pigman, age 59, was founder and president of American Flyers 
Airline Corporation. He had a total of 16,247 flying hours, of which 1,247 hours 
were in the L-188. He held airline transport pilot certificate No. 16711 with typed, 
rating in the DC-3, DC-4, and L-188. He had flown 60 hours in the 90 days preced- 
ing the accident of which 8 hours were logged as instrument time and 12 hours were 
at night. He had flown 18 hours in the last 30 days, of which 2 hours were at night, 
He had logged no instrument time in the last 30 days. 
and line checks on February 4 ,  1965, and September 26, 1965, respectively. His 
first-class medical certificate dated February 22, 1966, specified that he must 
wear glasses while flying. 

He had completed proficiency 

First Officer William A. Marr, age 49, was employed by AFAX on March 29, 1965. 
He had a total of 12,335 flying hours, of which 1,155 were in the L-188; He held 
airline transport pilot certificate No. 410321, with a type rating in DC-3 and 
comercia1 privileges for airplane single and multiengine land and sea. 
flown 225 hours in the 90 days preceding the accident, of which 23 hours were 

He had 



- 6 -  

instrument time and 47 hours were at night. 
30 days, of which 2 hours were instrument time and 16 hours were at night. 
last en route insDection was conducted February 9, 1966. His first-class medical 
certificate was dated March 1, 1966, with the stipulation that he must possess 
glasses for near vision. 

He had flown 75 hours during the last 
His 

Flieht Engineer Charles M. Gray, age 34, was employed by AFAX from May 1960 
He had a total until August 1961 and was rehired by AFAX on September 1 7 ,  1962. 

of 4,378 flying hours, 2,546 of which were in the L-188. He held flight engineer 
certificate No. 14553345 and airframe and powerplant certificate No. 1307904. He 
had flown 230 hours in the 90 days preceding the accident and 55 hours in the last 
30 days. His last annual proficiency check was accomplished on February 2,1966. 
He had been designated by the Federal Aviation Agency (FAA) as a Flight Engineer 
Check Airman on L-188  equipment as of March 22, 1966. His second-class medical 
certificate was dated September 21, 1965, with no limitations. 

Flight Attendant Wanda F. Stonecipher, age 23, was employed by AFAX on 
November 15, 1964. She compleded stewardess training on January 1 2 ,  1965, and 
her l a s t  recurrent emergency training was accomplished on January 15, 1966. 

Flight Attendant Dyanna J. Duncan, age 23, was employed by AFAX on August 3 ,  
1965. She completed stewardess training on August 20, 1965, and her last recurrent 
emergency training was accomplished on November 10, 1965. 

Flight Engineer Anthony A. Pica, assigned as the flight engineer on the flights 
from Ardmore to Monterey, was returning to Ardmore as a non-revenue passenger and 
was seated in the jump seat. 

For April 22, 1966, the crew duty time of Captain Pigman and First Officer 
Marr was 16 hours, and Flight Engineer Gray's crew duty time was 5 hours and 30 
minutes. Since there were three pilats from Ardmore to Monterey, Captain Pigman 
and First Officer Marr logged a total of 7 hours and 25 minutes of flight time for 
the entire day. 

1.6 Aircraft Information 

N183H, a Lockheed Electra L-l88C, Serial No. 1136, was owned and operated by 
American Flyers Airline Corporation, Continental National Bank Building, Fort Worth, 
Texas. The aircraft was manufactured in 1962 by Lockheed Aircraft Corporation and 
purchased by AFAX on,March 2 ,  1963. It had a total time of 4,019:06 hours and had 
four Allison model 501-Dl3A engines installed as follows: 

Position 

1 
2 
3 
4 

Serial No. TSO - T. T. - 
501376 3044 : 40 3044 : 40 
501383 128 : 29 31 18:59 
501377 1236 : 01 3621:38 
501462 773 : 30 6206 : 30 
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The propellers installed were Hamilton Standard model 54-H-60: 

T. T. - TS 0 - Pos it ion Serial No. 

216510 1256:37 1257:37 
216515 128 : 29 128:29 
216775 1236:Ol 1236:Ol 
216856 409 : 44 409 : 44 

The last llPll or 300-hour inspection was completed at Ardmore, Oklahoma, on 
April 22, 1966. The last service check or 75-hour inspection, and daily inspection 
was completed on April 22, 1966, at Ardmore, Oklahoma. The aircraft was flown 
10:49 hours since its last llPrl inspection prior to the occurrence of this accident. 
A review of the aircraft records indicated that a total of fifteen aircraft 
components had been operated in excess of their authorized time limits on previous 
flights. These components had been replaced prior to the time of the accident. 

An examination of flight log sheet No. 2592, dated April 22, 1966, covering 
the trip from Monterey to Ardmore revealed the following discrepancy entered on 
the aircraft log: IIDisconnected left engine driven compressor low oil pressure 
light on." This is one of the two compressors that provide cabin pressurization. 
The lack of this COmDressor does not affect normal aircraft operation. 

1.7 Meteorological Information 

Meteorological information relevant to the weather existing in the Ardmore area 
was as follows: 

The 2100 surface weather chart showed a warm front extending southwestward 
from southwestern Kentucky to near San Antonio, Texas, and a trough extending 
southwest from northwestern Illinois to near Wichita Falls, Texas. 

The 2043 Ardmore local weather observation was in part as follows: Measured 
700 feet overcast, visibility 2 miles in light rain showers and fog, temperature 
63'F., dewpoint 63 F., wind from 120 degrees at 7 knots, altimeter setting 30.07 
inches. 

0 

The 2043 Fort Worth radar weather observation was in part as follows: Broken 
area of echoes containing light rain showers and thunderstorms producing light 
rain showers, decreasing slowly in intensity, area bounded by 297 degrees 78 miles 
from the antenna, 088 degrees 139 miles, 065 degrees 179 miles, 120 degrees 13 
miles, moving from 220 degrees 30 knots, top of detectable moisture 20,000 feet 
m.s.1. 

The 2045 Oklahoma City radar weather observation was in part as follows: 
Broken area of echoes containing light rain showers and thunderstorms producing 
moderate rain showers, increasing in intensity, area bounded by 060 degrees 125' 
miles from the antenna, 085 degrees 125 miles, 160 degrees 100 miles, 188 degrees I 

90 miles, 115 degrees 50 miles of cells 10 miles, moving from 260 degrees 20 knots, 
top of detectable moisture 25,000 feet m.s.1. includes a solid line of'echoes 
containing thunderstorms producing moderate rain showers located from 115 degrees 
50 miles from the antenna to 188 degrees 90 miles, 12 miles wide, top of detectable 
moisture 35,000 feet m.s.1. 
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A r ada r  scope photograph made by the  Nat ional  Servere Storms Laboratory a t  
Norman, Oklahoma, about the t i m e  of the  acc ident  showed an i s o l a t e d  echo, conta in ing  
heavy r a i n  showers and probably a thunderstorm, center ing  between the  Ardmore 
Radio Beacon and the a i r p o r t .  The diameter of the  echo was approximately four  
n a u t i c a l  mi les ,  and it was moving northeastward a t  about 35 knots .  

The nea res t  winds a l o f t  observat ions were taken a t  Oklahoma Ci ty  and Fort  
Worth a t  1800 and a r e  i n  p a r t  a s  fol lows:  

Height Di rec t ion  Veloci ty  

For t  Worth 1,000 ( f t .  m.s.1.) 160 (degrees ,  t r u e )  18 (knots)  
2,000 ( f t .  m.s.1.) 170 (degrees ,  t r u e )  27 (knots)  
3,000 ( f t .  m . s . 1 . )  180 (degrees ,  t r u e )  3 4  (knots )  

Oklahoma Ci ty  2,000 ( f t .  m.s.1.) 010 (degrees ,  t r u e )  11 (knots )  
3,000 ( f t .  m.s.1.) 050 (degrees ,  t rue )  8 (knots)  

I 

A t  approximately 2006, while  descending t o  7,000 f e e t ,  the crew of F l i g h t  280/D 
WBS advised by For t  Worth ARTCC c o n t r o l l e r :  !!For your information, welre  pa in t ing  
a l i t t l e  l i n e  of c e l l  a c t i v i t y  beginning f i f t e e n  west of Ardmore running no r theas t  
from t h a t  pos i t ion ."  

F l i g h t  280/D acknowledged: " I f  y o u f l l  keep u s  advised.11 

A t  2016, while  F l i g h t  280/D was en rou te  from Amarillo t o  Ardmore and i n  a 
descent  t o  5,000 f e e t ,  the  For t  Worth ARTCC c o n t r o l l e r  gave the  fol lowing weather 
d a t a  t o  the  f l i g h t  which was acknowledged: 

ItArdmore weather measured e i g h t  hundred overcas t ,  two mi les ,  l i g h t  r a i n  and 
I have what appears t o  be a l i n e  fog, winds one two zero degrees  a t  f i v e  knots .  

running no r theas t  and southwest twenty mi l e s  west of Ardmore running on a l i n e  
about f i f t y  m i l e s  long." 

Severa l  wi tnesses  located northwest of the  Ardmore Radio Beacon descr ibed l i g h t ,  
and i n  one ins tance ,  heavy r a i n  showers near  t he  time of the  acc ident .  One wi tness ,  
loca ted  between the  r a d i o  beacon and t h e  a i r p o r t ,  descr ibed the  a i r c r a f t  as  "lower 
than  most" a i rp l anes  t h a t  pass  h i s  home. The noise  of the  a i r c r a f t ,  which he 
descr ibed as t h a t  of an l lE lec t r a l l ,  brought him ou t s ide  h i s  home but  he could not  
see it. Af te r  he returned t o  h i s  house, he heard a loud c l a p  of thunder and heavy 
r a i n  began t o  f a l l .  Witnesses located a t  o r  near the Ardmore Municipal Ai rpor t  
descr ibed  l i g h t  r a i n  p r i o r  t o  the  a i r c r a f t  passing,  followed immediately by heavy 
r a i n  showers a f t e r  the a i r c r a f t  passed low over t h e i r  loca t ion .  They descr ibed a 
ragged cloud base t o  the north.  

1.8 Aids t o  Navigation 

The Ardmore Municipal Ai rpor t  had a designated con t ro l  zone, and the re  were 
t h r e e  published instrument approach procedures prescr ibed f o r  the  f a c i l i t y .  These 
were an ADF, a VOR, and a VOR/DME approach. Ground c e r t i f i c a t i o n  checks of t he  
NAVAID f a c i l i t i e s  a s soc ia t ed  wi th  these  approaches were begun a t  2130 on the  n i g h t  
of t he  acc ident .  Checks were made of the  VOR, The TACAN/DME, the  Low Frequency 
Radio Beacon, the  associacc:; monitor equipment f o r  NAVAIDS, and the  VHF communi- 
c a t i o n s  (FSS Frequencies).  
e s t ab l i shed  to l e rances ,  and no  adjustmr 1s t o  the  equipment were r equ i r ed ,  

li~c?sc fa:- l i t i e s  were found t o  be opera t ing  wi th in  



- 9 -  

The FAA approved instrument procedure f o r  a s t r a i g h t - i n  ADF approach t o  
t h e  Ardmore Municipal Ai rpor t ,  w i t h  a t r a n s i t i o n  from t h e  Duncan VOR, i s  v i a  a 
magnetic t r a c k  of 088 degrees  t o  t h e  Ardmore Radio Beacon. The minimum a l t i t u d e  
between Duncan and Ardmore i s  2,600 f e e t  and t h e  minimum cross ing  a l t i t u d e  a t  
t h e  Ardmore Radio Beacon is  2,300 f e e t .  The magnetic t r a c k  from t h e  r a d i o  beacon 
t o  t h e  runway is 076 degrees.  
2,700 f e e t  on a course of 076 degrees  magnetic w i t h i n  20 m i l e s  of t h e  a i r p o r t .  
The weather minima a p p l i c a b l e  t o  t h i s  type of a i r c r a f t ,  a t  n i g h t ,  f o r  a s t r a i g h t -  
i n  approach t o  runway 8 were c e i l i n g  600 f e e t  and v i s i b i l i t y  one m i l e .  
minimums a t  n i g h t  were 600 f e e t  (m.s .1 .  va lue  1,362) and 1-1/2 m i l e s .  F i e ld  
e l e v a t i o n  i s  762 f e e t  m . s . 1 .  There were no radar  s e r v i c e s  assoc ia ted  with t h e  
Ardmore Municipal Ai rpor t .  

The missed approach procedure r e q u i r e s  a climb t o  

C i r c l i n g  

AFAX t r a i n i n g  procedures f o r  an ADF approach i n  Electra equipment requi red  
t h e  before-landing c h e c k l i s t  be accomplished p r i o r  t o  leaving t h e  f i n a l  approach 
f i x ,  wi th  t h e  except ion of landing g e a r  extension.  Normally, approach f l a p s  
would be lowered and once over t h e  f i x ,  t h e  landing gear  would be placed i n  t h e  
down p o s i t i o n  u n l e s s  t he  f i x  i s  over t h r e e  m i l e s  from t h e  a i r p o r t ,  i n  which case 
t h e  landing gear  would be placed i n  t h e  down p o s i t i o n  when one minute from t h e  
a i r p o r t .  

1.9 Communications 

Air-ground communications were r o u t i n e  except f o r  t h e  f a i l u r e  of t h e  crew 
of F l i g h t  280/D t o  respond t o  c a l l s  on 133.9 mcs. from t h e  For t  Worth ARTCC, a n  
assigned frequency t h a t  should have been guarded while  t h e  f l i g h t  was under t h e  
Center rs  c o n t r o l .  A period of 2 minutes and 25 seconds elapsed before  communica- 
t i o n s  were re -es tab l i shed  with t h e  Center.  During t h i s  t i m e ,  t h e  f i r s t  o f f i c e r  
was i n  c o n t a c t  w i t h  t h e  Ardmore FSS s p e c i a l i s t  on frequency 126.7 m c s .  obtaining 
weather information. The f i r s t  o f f i c e r  d id  r e p l y  t o  t h e  Center a f t e r  he termi- 
nated h i s  conversat ion wi th  Ardmore FSS. 

Indiv idua ls  f a m i l i a r  wi th  t h e  voices  of t h e  crew of F l i g h t  280/D l i s t e n e d  t o  
t h e  recording of t h e  communications between the  For t  Worth ARTCC and t h i s  f l i g h t  
and i d e n t i f i e d  t h e  f i r s t  o f f i c e r  a s  t h e  person who was making the  t ransmissions.  
The Ardmore FSS s p e c i a l i s t  s t a t e d  t h a t  t h e  v o i c e  he heard on t h e  above recording 
was t h e  same person t h a t  communicated with h i s  s t a t i o n .  
t h e  person, bu t  s t a t e d  t h a t  it was no t  t h e  voice  of t h e  cap ta in ,  whose v o i c e  he 
would have recognized. 

H e  could no t  i d e n t i f y  

1.10 Aerodrome and Ground F a c i l i t i e s  

The Ardmore Municipal Ai rpor t  had no funct ioning c o n t r o l  tower. However, 
t h e  FSS w a s  located on t h e  a i r p o r t ,  and provided a i r c r a f t  landing information. 
The a i r p o r t  i s  equipped w i t h  two l i g h t e d  runways f o r  use a t  n i g h t  and two o t h e r  
runways t h a t  are unl ighted.  The a i r p o r t  i s  a l s o  equipped wi th  a green and white  
r o t a t i n g  beacon and b lue  taxiway l i g h t s .  The r o t a t i n g  beacon and runway l i g h t s  
on runway 8/26 and 12/30 were opera t iona l  and i n  use on t h e  n i g h t  of t h e  accident .  
Runway 8/26 was equipped with low-intensi ty  30 w a t t  l i g h t s  and runway 12/30 w i t h  . 

h i g h - i n t e n s i t y  200 w a t t  l i g h t s .  

When t h e  crew of F l i g h t  280/D requested t h e  l i g h t s  on runway 8 a t  2020, t h e  
FSS s p e c i a l i s t  changed t h e  l i g h t s  from runway 12, t h e  runway which t h e  e x i s t i n g  
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wind favored.  A t  2029, the  crew of F l i g h t  280/D requested the  l i g h t s  be changed 
t o  runway 1 2 .  The FSS s p e c i a l i s t  immediately switched of f  the  l i g h t s  on runway 
8 and turned on the  l i g h t s  on runway 1 2 .  I n  each ins tance ,  the  l i g h t s  of the  
appropr ia te  runway were observed t o  be l i t .  

1.11 F l i g h t  Recorder 

An LAS model 109C f l i g h t  d a t a  recorder ,  s e r i a l  No. 968, conforming t o  FAA 
TSO451, manufactured by the  Spec ia l  Devices Divis ion of the  Lockheed A i r c r a f t  
Serv ice  Company, Ontario,  Ca l i fo rn ia ,  was i n s t a l l e d  aboard F l i g h t  280/D. The 
recorder  assembly was recovered i n t a c t  a t  the  acc ident  scene. 

An examination of the  recorder  assembly revealed t h a t  the  engaging tangs of 
t he  pawl assembly were loose i n  the  recorder  housing. 
c losed a fo re ign  substance determined t o  be from a white paperback pressure  sens i -  
t i v e  tape.  Because the recorder  f o i l  d r i v e  system i s  dependent upon proper in -  
s t a l l a t i o n  of t he  pawl the  absence of the two engaging tangs d i s a b l e s  the  d r i v e  
system. Examination of the recorder  f o i l  d i sc losed  t h a t  i t  had only advanced a 
minute amount and was not  advancing p r i o r  t o  o r  a t  the t i m e  of impact. Approxi- 
mately 3 /4  r o l l  of unused f o i l  remained on the supply spool a t  the  time of r e -  
moval. No readout of the a l t i t u d e ,  ind ica ted  a i r speed ,  v e r t i c a l  acce le ra t ion ,  
o r  magnetic heading, during the  l a s t  f l i g h t  could be made. 

The pawl assembly d i s -  

The opera t ing  procedure?’ f o r  the f l i g h t  recorder  requi red  i t  t o  opera te  
cont inuously from the i n s t a n t  the  a i r p l a n e  commenced the  takeoff  r o l l  u n t i l  i t  
had completed the  landing r o l l .  
g inee r  t o  check the  opera t ion  of the recorder  on each leg by l i s t e n i n g  t o  the t es t  
tone s i g n a l  through the  interphone sys tem.  

The AFAX procedures a l s o  requi red  the  f l i g h t  en- 

1.12 WreckaRe 

F l i g h t  280/D crashed i n  the  f o o t h i l l s  of the  Arbuckle Mountains approxi- 
mately 1% m i l e s  nor theas t  of the  Ardmore Municipal Airport.- 6 /  
s c a t t e r e d  along a l i n e  approximately 150 degrees  magnetic, and a l l  t he  major eom- 
ponents of t he  a i r c r a f t  were recovered i n  the  wreckage a rea .  There was no evidence 
of any i n f l i g h t  separa t ion  of s t r u c t u r a l  components, i n - f l i g h t  f i r e ,  o r  l igh tn ing  
damage found on the  recovered wreckage. 

The wreckage w a s  

The f i r s t  evidence of impact was a mark on a tree a t  approximately 963 f e e t  
m . s . l . ,  on the  r i g h t  s i d e  of the  wreckage pa t t e rn .  Next were p rope l l e r  s l a s h  
marks i n  a leaning tree a t  an e l eva t ion  of 958.8 and 960.6 f e e t  m.s .1 .  These 
marks were 45 inches a p a r t .  Metal fragments and r i v e t s  were found i n  another  t ree  
near  the  p r o p e l l e r  s l a s h  marks, and these  fragments were i d e n t i f i e d  as being p a r t  

5 /  Federal  Aviat ion Regulation Sec. 121.343 (b) s ta tes :  Whenever an approved 
f l i g h t  recorder  i s  i n s t a l l e d ,  i t  must be operated continuously from the  i n s t a n t  
t he  a i r p l a n e  begins  the  takeoff  r o l l  u n t i l  i t  has  completed the  landing r o l l  a t  an 
airport.11 Sec t ion  5 of the  AFAX FAA approved Operations Manual has ,  i n  essence,  
t h e  same s t i p u l a t i o n .  I n  the  event  of an i n - f l i g h t  f a i l u r e  of the  recorder ,  t he  
a i r c r a f t  may cont inue only t o  the  next  s top  where r e p a i r s  o r  replacements can be 
made. 

6/ The coord ina tes  of the  wreckage s i t e  a r e  34°19145.5411 West La t i t ude  
96O58T54.571t North Longj + P *  
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of the right wing. 
main landing gears were followed by more propeller slash marks. 
ciated with the two engines on the right wing, Nos. 3 and 4, were examined and 
the first evidence of fire was seen in the scar made by the No. 3 engine. 
mately 300 feet from the first impact marks the remaining portion of the right 
wing was found. The aircraft came to rest approximately 750 feet from the initial 
impact. 
wreckage was consumed by this fire except the empennage section from fuselage sta- 
tion 1117 aft. 

Ground scars made by first the right main and then the left 
The gouges asso- 

Approxi- 

There was evidence of ground fire in this area and most of the remaining 

All of the flight controls, trim tabs and landing flaps were accounted for 
in the wreckage area. Examination of the flight control system revealed that the 
overcenter links for both the rudder and elevators were in position for normal, 
boost on, operation. There was no evidence found to indicate any pre-impact mal- 
function of the flight control systems. Measurements of the landing flap screw- 
jacks showed that they corresponded to a flap down position of 78 percent flaps. 
Trim tab settings could not be established due to damage to the system and its 
components . 

All three landing gears separated from the aircraft and were recovered in 
the wreckage area. 
which corresponds to a gear-down condition for the landing gears, 

All three actuating cylinders were in the retracted position 

Utilizing propeller-blade shim-plate impact angles, a density altitude of 
1,000 feet, and a true airspeed of 150 knots, the following horsepower values 
were calculated from the engine/propeller curves: 

Position Blade Angle Degree Horsepower 
1 32 1 , 750 
2 36 2,914 
3 30 1,237 
4 35 2,613 

Cockpit Turbine Inlet Temperature (TIT) gauges read: 
Approximate 

Po s it ion Temperature (CO) Horsepower 
696 
732 
745 
678 

1,281 
1 , 600 
1,684 
1,164 

There was no evidence of pre-impact operational distress noted in the exam- 
ination of the engines and propellers. 

The four powerplant exciter pickups were milled by their respective torque- 
meter exciter teeth. The exciter teeth of the four torquemeter shafts were dis- 
placed in the normal direction of torque. All compressor sections ingested dirt 
and debris. Compressor blades were bent in a direction opposite to normal rota- 
tion in all engines. The thermocouples, turbine inlet vanes, and turbine blades 
were coated with an aluminum deposit. The melting point of aluminum is 676.70C. 
Powerplant examination revealed no evidence of overtemperature or other opera- 
tional distress. All fuel-control electrically actuated shutoff valves were 
found in the ttopenll position. 
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1.*13 F i r e  

The f i r s t  evidence of f i r e  occurred i n  the a rea  of the  No. 3 engine ground 
impact c r a t e r ,  which was located 82 f e e t  from the  i n i t i a l  impact. 
areas of ground f i r e  damage were ev ident  f a r t h e r  along the  wreckage d i s t r i b u t i o n  
area. 

Three o ther  

F i r e f i g h t i n g  equipment and personnel from the Ardmore Municipal Ai rpor t  
ext inguished whatever f i r e s  remained fol lowing the moderate r a i n  showers which 
began immediately a f t e r  the  acc ident  occurred. 

1.14 Surv iva l  Aspects 

The a i r c r a f t  s t ruck  j u s t  below the  c r e s t  of a h i l l ,  proceeded over the  top  
of the  h i l l ,  and s l i d  down a s l i g h t  grade f o r  a d i s t ance  of approximately 800 
f e e t .  Most of the  passenger s e a t s  separated from the  a i r c r a f t  and tumbled out 
onto the  ground during the  l a s t  150 f e e t  of a i r c r a f t  t r a v e l .  Eighteen surv ivors  
were removed from the  wreckage. Ten of themwere found i n  the l a s t  150 f e e t  of 
the  wreckage a rea .  Two other  surv ivors  had hiked out of the  accident  a r ea  and 
s i x  were found i n  a group approximately 50 yards south of the wreckage a rea .  

Of the  e ighteen  surv ivors ,  t h ree  l a t e r  succumbed t o  the  i n j u r i e s  they re- 
ceived i n  the  acc ident .  

A l l  of the f a t a l i t i e s  r e s u l t e d  from i n j u r i e s  sus ta ined  during the  crash.  
Toxicological  specimens from 63 passengers were sen t  t o  the  Armed Forces I n s t i -  
t u t e  of Pathology f o r  a carbon monoxide determinat ion.  Of these  specimens only 
12 cases showed evidence of carboxyhemoglobin i n  excess  of 10 percent  wi th  the  
maximum being 45 percent .  

1.15 Tests and Research 

On May 4, 1966, a s e r i e s  of f l i g h t s  were conducted wi th  an L-188 t o  a t t e m p t  
t o  e s t a b l i s h  an accu ra t e  f l i g h t p a t h  wi th  the  a s s i s t a n c e  of wi tnesses  who e i t h e r  
saw or  heard the  a i r c r a f t  on A p r i l  22, 1966. Five f l i g h t s  were made during day- 
l i g h t  hours and two were conducted a f t e r  dark.  A l l  f l i g h t s  were conducted dur- 
ing  clear weather,  and a t  160 knots  ind ica ted  a i r speed .  

I n  genera l ,  a l l  f l i g h t s  began from an a l t i t u d e  of 2,300 f e e t  a t  a po in t  one 
m i l e  no r th  of the  Ardmore Radio Beacon and descended t o  an e l eva t ion  of approxi- 
mately 1,160 f e e t  m . s . l . ,  i n  the  a rea  of t he  wreckage s i t e .  

The consensus of the  wi tnesses  was t h a t  the  a i r c r a f t  no ise  of the  t es t  a i r -  
c r a f t  was never a s  loud a s  t h a t  of F l i g h t  280/D on A p r i l  22 ,  1966, and t h a t  most 
of t h e  f l i g h t s  were conducted a t  too high an a l t i t u d e .  Witnesses agreed t h a t  t he  
probable rou te  of f l i g h t  w a s  over a po in t  one m i l e  nor th  of the  Ardmore Beacon, 
then on a magnetic heading of approximately 071 degrees  u n t i l  a t  a po in t  approxi- 
mately one m i l e  no r th  of the Ardmore Municipal A i rpo r t ,  a t  which t i m e  a t u r n  t o  
the  r i g h t  was begun. 

1.16 Medical Inves t  igat  ion  

Autopsies  w e n  ~ c i - f o c : : ; ~  c r  t-be t f r e e  f l i g h t  crewmembers and the  causes of 
dea th  were: Cap$, i , t he r  muiLip-fr~  b ~ : j i t !  i es  o r  coronary a r t e r y  a r t e r i o s c l e r -  
oses; F i r s t  O f f i c e r ,  i n j u r i e s ;  and t h e  k i i g h t  Engineer, i n j u r i e s .  I n  view of the  
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f i n d i n g s  as  t o  the  cause of dea th  of t h e  cap ta in ,  an i n v e s t i g a t i o n  was made i n t o  
h i s  medical h i s t o r y .  

The autopsy pro tocol  of t he  c a p t a i n  s t a t e d  he had severe a r t e r i o s c l e r o s i s  
w i t h  c a l c i f i c a t i o n  and b r i t t l e n e s s  of t h e  coronary arteries.  Microscopic exami- 
n a t i o n  of t he  h e a r t  revealed microscopic f o c i  of f i b r o c y t e s  wi th  brown pigment 
laden macrophages and a few lymphocytes. There were a l s o  areas of bands of pink 
a c e l l u l a r  scar t i s s u e  and mild f o c a l  pe r ivascu la r  f a t t y  i n f i l t r a t i o n .  The myo- 
cardium f o r  t h e  most p a r t  was f r e e  of s c a r r i n g  and no f r e s h  i n f a r c t s  were 
demonstrable.  

There w a s  a f r a c t u r e  of t he  r i g h t  u lna ,  ( l a r g e  bone of t h e  forearm) a f r a c -  
t u r e  of t he  l e f t  l a te ra l  epicondyle,  (ou te r  elbow) and a f r a c t u r e  of t h e  l e f t  
index and r i n g  f i n g e r s .  
l egs ,  m u l t i p l e  r i b  f r a c t u r e s  and i n t e r n a l  i n j u r i e s .  

Addi t iona l ly ,  t h e r e  were f r a c t u r e s  of t he  s k u l l ,  both 

Post-mortem examination of t he  c o p i l o t  revealed i n  a d d i t i o n  t o  o t h e r  i n j u r i e s ,  
a comminuted f r a c t u r e  of t he  r i g h t  humerus; a comminuted f r a c t u r e  of t he  r i g h t  
u l n a r  and r a d i a l  bones, proximal t h i r d ;  f r a c t u r e s  of t he  metacarpal head of t h e  
thumb of the  r i g h t  hand; a compound comminuted f r a c t u r e  of t he  l e f t  thumb; and 
a f r a c t u r e  d i s l o c a t i o n  through the  medial  epicondyle.  

Autopsies  of t he  o the r  crewmembers revealed t raumat ic  i n j u r i e s  c o n s i s t e n t ,  
w i t h  severe  d e c e l e r a t i v e  f o r c e s  experienced during t h e  acc ident .  There was no 
evidence of p re -ex i s t ing  d i s e a s e s  which would render  them incapable  of perform- 
ing  t h e i r  d u t i e s .  

The pa tho log i s t  who performed t h e  autopsy t e s t i f i e d  a t  t he  publ ic  hear ing  
t o  amplify the  remarks of the  autopsy protocol .  
t i o n  of t he  c a p t a i n t s  h e a r t  revealed Itsevere and very  v a s t  coronhry a r t e r i o s c l e -  
r o s i s  which, because of the  s e v e r i t y ,  precluded c u t t i n g  o r  s ec t ion ing  a t  the  
scene" (of t he  autopsy) .  H e  descr ibed a r t e r i o s c l e r o s i s  of t h e  coronary arteries 
as a d i s e a s e  process  which causes  narrowing of t he  lumens through which t h e  blood 
f lows,  and slows and precludes the  ca r ry ing  of a f u l l  volume of blood which 
carr ies  the  oxygen t o  t h e  hea r t .  
a r t e r i o s c l e r o s i s  w a s  confirmed by microscopic examination. He s t a t e d  t h a t  he be- 
l i eved  the  a r t e r i o s c l e r o s i s  was of long du ra t ion  and involved a l l  of t he  major 
branches of the  coronary c i r c u l a t i o n .  I n  some cases t h e  lumens through which the  
blood should flow were so small  t h a t  it was necessary t o  use  a microscope t o  see 
them. 

H e  t e s t i f i e d  t h a t  h i s  examina- 

The g ross  impression of severe  coronary a r t e r y  

H e  descr ibed the  ar ter ies  as being c a l c i f i e d  which meant t o  him t h a t  t h e  
d i s e a s e  w a s  of long du ra t ion ,  i n  excess  of a couple of years .  H e  descr ibed coro- 
nary i n s u f f i c i e n c y  a s  a condi t ion  where an i n s u f f i c i e n t  volume of oxygen bear ing  
blood is suppl ied t o  t h e  h e a r t  muscle t o  main ta in  it under va r ious  s i t u a t i o n s .  
This  demand i s  increased when t h e  h e a r t  has  a d d i t i o n a l  a c t i v i t y  t o  perform. 
h i s  opinion,  t he  a r t e r i o s c l e r o s i s  found i n  t h e  c a p t a i n t s  h e a r t  was s u f f i c i e n t l y  
advanced t o  r e s u l t  i n  coronary in su f f i c i ency .  
s i b l e  t o  have a coronary in su f f i c i ency  without  a demonstrable thrombus o r  a 
hemorrhage i n  t h e  plaque. 
t he  lumen wi th  a c l o t ,  whi le  a plaque hemorrhage occurs  around t h e  'lumen i n t o  
t h e  a r t e r i o s c l e r o t i c  process  i n  t h e  ar ter ia l  w a l l .  
plaque and occludes t h e  lumen so as t o  compromise t h e  blood flow through t h e  area. 
Both can  r e su l t  i n  an occlusion.  He  s t a t e d  t h a t  angina pa in  p r i o r  t o  t h e  a c c i d e n t  
cannot be e s t a b l i s h e d  by pa thologica l  f i nd ings .  
of dea th  i n  t h e  c a p t a i n t s  case because he s t a t e d  t h e  c a p t a i n  could have d i ed  from 

I n  

He a l s o  s t a t e d  t h a t  it was pos- 

Thrombosis w a s  descr ibed as a plugging o r  c logging of 

The hemorrhage en la rges  the 

He d i d  no t  list a s i n g l e  cauee 
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ei ther  h e a r t  d i s e a s e  o r  t raumat ic  i n j u r i e s .  
h e a r t  cond i t ion  wi th  cond i t ions  of persons whose cause of dea th  was designated as 
an  acu te  coronary in su f f i c i ency ,  and s t a t e d  t h a t  i n  the  absence of o the r  i n j u r i e s  
o r  o t h e r  f ind ings  he would f e e l  t h a t  t he  c a p t a i n l s  dea th  was due t o  coronary in -  
su f f i c i ency .  

H e  was asked t o  compare t h e  c a p t a i n l s  

The doc tor  described t h e  f r a c t u r e s  of the  hands and arms of the  two p i l o t s  
and noted t h a t  t he  d i f f e r e n c e  appeared t o  be t h a t  t he  f i r s t  o f f i c e r  su f fe red  
f r a c t u r e s  of both thumbs while t he  c a p t a i n l s  thumbs were not  broken but two f i n -  
g e r s  were. He was unable t o  express  an opinion a s  t o  whether t h e  c a p t a i n  w a s  re- 
laxed a t  t h e  t i m e  of impact or  t h a t  t he  f i r s t  o f f i c e r  may have had c o n t r o l  of t h e  
a i r c r a f t ,  based on the  i n j u r i e s  each su f fe red  i n  the  c rash .  

Another pa tho log i s t ,  who had p a r t i c i p a t e d  i n  au tops i e s  of many a i r c r a f t  acci- 
den t  v i c t i m s ,  t e s t i f i e d  t h a t  t h e r e  was without doubt coronary in su f f i c i ency  pres-  
e n t  i n  t h e  c a p t a i n t s  hea r t .  He f u r t h e r  t e s t i f i e d  t h a t  h i s  review of the  c a p t a i n ' s  
medical records  showed t h a t  they r e f l e c t e d  a l l  t he  symptoms of a coronary insuf -  
f i c i e n c y  and t h e  f ind ings  of t he  autopsy re inforced  h i s  opinion. He s t a t e d  t h a t  
i t  would not  be poss ib l e  t o  d e t e c t  angina by pa tho log ica l  means. H e  a l s o  t e s t i -  
f i e d  t h a t  i f  the  traumatic i n j u r i e s  su f fe red  by the  c a p t a i n  had not  been p resen t ,  
t h e  c a p t a i n l s  dea th  would have been a t t r i b u t e d  unequivocally t o  coronary a r t e r i -  
o s c l e r o s i s .  
g ree  of a r t e r i o s c l e r o s i s  having a coronary in su f f i c i ency  and sudden dea th  was 
q u i t e  high. He t e s t i f i e d  t h a t  given t h e  circumstances under which the  c a p t a i n  
had been opera t ing ,  i n  h i s  phys ica l  condi t ion ,  i t  w a s  medica l ly  probable t h a t  t he  
c a p t a i n  could have su f fe red  angina l  pa ins  and t h a t  t h e r e  i s  a reasonable medical 
p r o b a b i l i t y  t h a t  he may have experienced sudden death from coronary a r t e r y  d i s -  
ea se  p r i o r  t o  impact. 

I n  h i s  opinion the  p r o b a b i l i t y  of a p a t i e n t  w i th  t h e  c a p t a i n ' s  de- 

H e  compared the  i n j u r i e s  su f fe red  by the  c a p t a i n  and t h e  f i r s t  o f f i c e r ,  w i t h  
p a r t i c u l a r  r e fe rence  t o  the  i n j u r i e s  they sus ta ined  t o  t h e i r  upper extremities. 
He t e s t i f i e d  t h a t  it has been h i s  experience t h a t  t h e  i n j u r i e s  t o  t h e  f i r s t  o f f i -  
c e r f s  hands and arms were i n d i c a t i v e  of h i s  hands being on the  c o n t r o l s  of t he  
a i r c r a f t  a t  t he  time of impact. Such i n j u r i e s  were not  found on the  c a p t a i n t s  
hands. 

An a v i a t i o n  medical examiner, who was a l s o  a f l i g h t  surgeon and ca rd io -  
vascu la r  s p e c i a l i s t ,  t e s t i f i e d  he had reviewed the  c a p t a i n ' s  medical record  ob- 
t a ined  from h i s  personal physician.  These records  revea led  t h a t  t h e  f i r s t  i n -  
d i c a t i o n s  of coronary a r t e r y  d i s e a s e  were repor ted  i n  December 1947. From t h a t  
t i m e  u n t i l  1950 t h e r e  were many v i s i t s ,  the  records  of which presented inc reas ing  
evidence, from a h i s t o r i c a l  s tandpoin t ,  t h a t  t h e  c a p t a i n  w a s  having d i f f i c u l t y  
w i t h  h i s  h e a r t .  From 1950 u n t i l  1963 t h e r e  i s  no record  of any complaints about 
t h e  p a t i e n t ' s  h e a r t ,  bu t  from 1963 u n t i l  h i s  l a s t  v i s i t  on Apr i l  11, 1966, t h e r e  
was an i n d i c a t i o n  t h a t  t h e  p a t i e n t  w a s  having increas ing  symptoms t h a t  were re- 
l a t e d  t o  h i s  h e a r t .  The symptoms were p r imar i ly  pa in  i n  t h e  ches t  wi th  r a d i a t i o n  
down t h e  l e f t  arm, apprehension, and inc rease  i n  h e a r t  ra te .  These symptoms were 
cha rac t e r i zed  a s  those t h a t  come from h e a r t  d i sease ,  

During the  per iods  covered by t h e  medical records  reviewed, t he  c a p t a i n  re- 
ceived p r e s c r i p t i o n s  f o r  va r ious  medications inc luding  aminophyllin, n i t r o g l y c e r i n ,  
and P e r i t r a t e .  
l a t e r  t h e  p a t i e n t  w a s  a d v : s l i d  t o  t ake  them p rophy lac t i ca l ly  t o  preclude t h e  occur- 
ence of pain. From Noveriher 1963 o n ,  t h e  phys ic ian  prescr ibed  a dosage of fou r  
P e r i t r a t e  t a b l e t s  d a i l y .  
was f i l l e d  26 t i m e s  during t h i s  period. 

The n i t r o g l y c e r i n  was t o  be taken f o r  r e l i e f  of pa in  a t  f i r s t  but 

The p r e s c r i p t i o n  records  show t h a t  t h i s  p r e s c r i p t i o n  
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The records  a l s o  revealed t h a t  from October 1962 u n t i l  t he  time of the  

acc ident ,  t h e  c a p t a i n  was being t r e a t e d  f o r  d i a b e t e s  wi th  a p r e s c r i p t i o n  of 1 /2  
an Orinase t a b l e t  d a i l y .  
t r o l l e d  the  d i abe te s  wi th  only occas iona l  sugar  s p i l l i n g  being reported.  

I 

The records  show t h a t  t h i s  t reatment  apparent ly  con- 

During these  per iods  of t reatment  t he  cap ta in  was taking semi-annual FAA 
Class I f l i g h t  phys i ca l s  a s  a p a r t  of h i s  a i r l i n e  p i l o t  t r a n s p o r t  r a t i n g  l i c e n s e  
requirements.  A review of t he  medical h i s t o r y  por t ion  of t he  app l i ca t ion  com- 
p l e t ed  by the  c a p t a i n  shows t h a t  he always denied having had e i t h e r  h e a r t  d i s -  
ease o r  d i abe te s .  
s u l t e d  a physician or  being under medication. 

He a l s o  denied, i n  the  more recent  app l i ca t ions ,  having con- 

The wi tness  t e s t i f i e d  t h a t  P e r i t r a t e  i s  a drug t h a t  d i l a t e s  t he  a r t e r i a l  

H e  was not  aware of t h i s  drug being prescr ibed  f o r  any= 
system and it i s  bel ieved t h a t  it d i l a t e s  p r e f e r e n t i a l l y  and b e t t e r  t he  coronary 
v e s s e l s  than o the r s .  
t h ing  o the r  than card iovascular  d i sease .  

He t e s t i f i e d  t h a t  n i t r o g l y c e r i n  i s  a l s o  a d i l a t o r  of t he  a r t e r i a l  system. 
P r e f e r e n t i a l l y  it d i l a t e s  t he  coronary a r t e r i e s  and i s  a very  rap id  acting’medi- 
c a t i o n  because it i s  r ap id ly  absorbed and i t s  e f f e c t  is  a l s o  r ap id ly  d i s s ipa t ed .  
Ord ina r i ly  the  p a t i e n t  i s  advised t o  have the  t a b l e t s  handy a t  a l l  times and t q  
t ake  them a t  the  f i r s t  s ign  of discomfort .  Also, i f  t he  p a t i e n t  knows c e r t a i n  
a c t i v i t y  would produce discomfort  and knows under p a r t i c u l a r  circumstances t h a t  
he mus t  c a r r y  out  t h a t  a c t i v i t y ,  he might take the  t a b l e t  p rophy lac t i ca l ly  t o  
prevent d i f f i c u l t y .  He a l s o  t e s t i f i e d  t h a t  i f  t he  taking of P e r i t r a t e  w a s  d i s -  
cont inued,  one might expect the  p a t i e n t  would have more d i f f i c u l t y  wi th  pain. 

H e  t e s t i f i e d  t h a t  when a p a t i e n t  suf fe red  angina pain he would be handi- 
capped i n  the  performance of whatever he w a s  doing, d i s t r a c t e d  by the  discomfort ,  
and on occasions a c t u a l l y  incapac i ta ted .  He s t a t e d  t h a t  t h e r e  was a p robab i l i t y  
t h a t  a person wi th  t h i s  type of severe coronary a r t e r y  d i sease  would s u f f e r  sud- 
den death.  Such an a t t a c k  would probably include sudden unconsciousness, pos- 
s i b l y  w i t h i n  7 t o  12 seconds. This could occur under circumstances t h a t  would 
induce ,coronary insuf f ic iency .  He a l s o  t e s t i f i e d  t h a t  given the  circumstances 
ofi t h i s  f l i g h t ,  wi th  the  cap ta in  i n  the  condi t ion  he was, t h a t  it was very  l i k e l y  
the  p a t i e n t  would experience angina pains .  Further ,  the  p o s s i b i l i t y  of sudden 
death would have been high i n  t h i s  p a t i e n t .  - 

A t o x i c o l o g i s t  t e s t i f i e d  a t  t he  publ ic  hear ing regarding t e s t s  he performed 
on specimens taken from the  c a p t a i n f s  body. 
t e s t s  of two types of p i l l s ,  a conta iner  of paper tape,  and a small  empty pre- 
s c r i p t i o n  b o t t l e  lab led  wi th  the  c a p t a i n f s  name, which were recovered a f t e r  t he  
acc ident .  There were no p i l l s  i n  t he  b o t t l e ,  but  t he re  was a r e s idue  i n  the  
b o t t l e  which was analyzed. 
used i n  embalming the  c a p t a i n f s  body.ll  

H e  a l s o  t e s t i f i e d  regarding h i s  

He was a l s o  suppl ied wi th  a sample of embalming f l u i d  

The specimens from the  c a p t a i n f s  body were t e s t e d  f o r  determinat ion of 
a lcohol ,  carbon monoxide, a c i d i c ,  bas i c ,  and n e u t r a l  drugs,  cho l ines t e ra se  in- 
h i b i t o r s ,  and blood sugar.  
t i v e  ing red ien t s  i n  them and f o r  i d e n t i f i c a t i o n  of t he  tape.  

The o the r  m a t e r i a l s  were t e s t e d  t o  determine the  ac- 

H e  repor ted  t h a t  t he re  was no e t h y l  a lcohol  de tec ted  i n  the  blood sample 
The embalming f l u i d  contained and t h e r e  was only a t r a c e  of carbon monoxide. 

7 /  me c a p t a i n t s  body was embalmed before  the  autopsy was performed. - 
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methyl a lcohol ,  but  no t  e t h y l  a lcohol .  
blood o r  l i v e r  t i s sue .  Traces of material having the  p rope r t i e s  of tolbutamide 
were obtained from the  l i v e r  t issue bu t  the  quant i ty  was i n s u f f i c i e n t  f o r  iden- 
t i f i c a t i o n  except by chromatograph RF and U V Spectrum. 
ing n i t r o g l y c e r i n  were de tec ted  i n  the  blood or  l i v e r  t i s s u e .  

No a c i d i c  drugs were de tec ted  i n  the  

No n e u t r a l  drugs includ-  

Examination of a ~ITabloidIl t a b l e t  revealed it  contained s a l i c y l a t e ,  phenac- 
The quan t i ty  of codeine i s  equiva len t  t o  the  amount e t i n ,  c a f f e i n e  and codeine. 

i n  a t a b l e t  conta in ing  one-half g r a i n  of codeine.  
t a i n  opium a l k a l o i d s ,  sacchar in  o r  a t rophine ,  but d id  g ive  a pos i t i ve  tes t  f o r  t he  
presence of n i t r o g l y c e r i n .  The paper tape was i d e n t i f i e d  a s  IIGlucose Tes-Tapeft 
normally employed f o r  t e s t i n g  f o r  sugar i n  the  ur ine .  The res idue  i n  the  b o t t l e  
contained s a l i c y l a t e ,  phenacetin,  ca f f e ine ,  and codeine. 

Two o the r  t a b l e t s  d id  not  con- 

He i d e n t i f i e d  tolbutamide as an agent which a p a t i e n t  might take t o  i n f l u -  
ence the  l e v e l  of blood sugar.  
low blood sugar reading i n  the c a p t a i n l s  blood because of the  type and number of 
i n j u r i e s  suf fe red  by the  capta in .  

He a t tached  no s ign i f i cance  t o  the  r e l a t i v e l y  

Testimony taken during a previous a i r c r a f t  acc ident  i n v e s t i g a t i o g '  revealed 
t h a t  a h e a r t  with evidence of severe coronary a r t e r i o s c l e r o s i s  and advanced coro- 
nary a r t e r i o s c l e r o t i c  h e a r t  d i sease  i s  i d e n t i f i e d  by showing l a rge  areas of f i -  
brous sca r r ing .  This i s  considered evidence of long s tanding previous d isease .  
The sca r r ing  i s  caused by a lack of oxygen supplied t o  the  muscle f i b &  which 
causes  the  muscle t o  d i e  and be replaced by f ib rous  sca r  t i s s u e .  The per iod of 
t i m e  involved would be seve ra l  months a t  l e a s t .  People who s u f f e r  from a r t e r i -  
o s c l e r o t i c  h e a r t  d i sease  o r  coronary a r t e r i o s c l e r o s i s  a r e  l i k e l y  t o  s u f f e r  sudden 
co l l apse  or  death as a r e s u l t  of t h i s  condi t ion.  The wi tness  t e s t i f i e d ,  t h a t  i n  
t h a t  case ,  a landing acc ident  under instrument f l i g h t  condi t ions ,  the  p o s s i b i l i t y  
was very  high t h a t  t he  p i l o t  died of a h e a r t  a t t ack .  He s t a t e d  t h a t  it i s  known 
t h a t  people who have advanced a r t e r i o s c l e r o t i c  h e a r t  d i sease i  suddenly c o l l a p s e  and 
d i e  of t h a t  p a r t i c u l a r  d i sease ,  p a r t i c u l a r l y  under condi t ions  of e i t h e r  phys ica l  
o r  mental stress. H e  a l s o  t e s t i f i e d  t h a t  l i t e r a t u r e  i n  aerospace medicine ind i -  
cates t h a t  p i l o t s  who a r e  landing o r  taking off  i n  a i r c r a f t  do have higher  blood 
pressure  during those per iods and p i l o t  stress i s  a l s o  ind ica ted  by increased 
pulse  r a t e ,  increased r e s p i r a t i o n ,  and o ther  symptoms, when compared wi th  s t r a i g h t  
and l e v e l  f l i g h t .  
an a t t a c h  might take but  some v ic t ims  double over forward, some people j u s t  g rasp  
t h e i r  ches t  and lean  over backwards. There i s  no hard and f a s t  r u l e .  

He w a s  unable t o  desc r ibe  what a c t i o n  a person su f fe r ing  such 

A h e a r t  s p e c i a l i s t  t e s t i f i e d ,  i n  the  previous inves t iga t ion ,  t h a t  it was 
poss ib le  f o r  a person t o  have severe coronary a r t e r y  d i sease  and y e t  have a 
normal e lectrocardiogram. 
of h e a r t  d i sease  and an examining physician would not be ab le  t o  d e t e c t  it without  
t h e  p a t i e n t ' s  cooperat ion.  
may manifest  i t s e l f  by h e a r t  pa in  (angina p e c t o r i s )  o r  may lead t o  c e r t a i n  conduc- 
t i o n  d i s tu rbances  known as arrhythmias  and may a l s o  lead t o  h e a r t  f a i l u r e  (myo- 
c a r d i a l  i n f a r c t i o n ) .  Myocardial i n f a r c t i o n  may be manifested by pain,  sudden 
shock o r  co l l apse ,  sudden episodes of l o s s  of consciousness,  p a l p i t a t i o n ,  o r  es- 
treme shor tness  of brea th .  

It  would be poss ib le  f o r  a p a t i e n t  t o  have t h i s  type 

He a l s o  t e s t i f i e d  t h a t  coronary a r t e r y  in su f f i c i ency  

He t e s t i f i e d  t h a t  the  b e s t  tes t  t o  diagnose coronary h e a r t  d i sease  i s  a 
h i s t o r y  of angina p e c t o r i s  wi th  o r  wi thout  cor robora t ive  evidence of an 

8 /  Flying Tiger ,  North Hollywood, Ca l i fo rn ia ,  December 14, 1962 - SA-369. - 
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electrocardiogram. 
po r t an t  t o o l s  i n  such d iagnos is  and the  p a t i e n t  could,  by f a i l i n g  t o  r evea l  a 
h i s t o r y  of such pain,  prevent t he  diagnosis .  

The a c t u a l  es tahl ishment  of h e a r t  pa in  i s  one of t h e  most im- 

A pa tho log i s t  a l s o  t e s t i f i e d  i n  the  previous i n v e s t i g a t i o n  t h a t  i n  the  ab- 
sence of evidence of acute  ischemia he w a s  not i n  a p o s i t i o n  t o  state with cer- 
t a i n t y  t h a t  t he  changes present  caused p i l o t  i ncapac i t a t ion .  Persons wi th  t h i s  
degree of coronary a r t e r i o s c l e r o s i s  a r e  known t o  be sub jec t  t o  sudden death o r .  
i ncapac i t a t ion  from acute  coronary insuf f ic iency .  Any conclusion, of p i l o t  inca-  
p a c i t a t i o n  must be based on g ross  and microscopic f ind ings  and a c a r e f u l  considera-  
t i o n  of o the r  cor robora t ive  evidence of the  f a c t s ,  condi t ions ,  and circumstances 
surrounding t h e  acc ident .  

2. ANALYSIS AND CONCLUSIONS 

2.1 Analysis  

The maintenance d iscrepancies  discovered during the  course of t h i s  i r ives t i -  
g a t i o n  d id  not  con t r ibu te  t o  the  cause of t h i s  acc ident .  
knowledge on the  p a r t  of t he  company inspec t ion  and maintenance department wi th  
r e spec t  t o  the  opera t ion ,  se rv ic ing ,  and maintaining of t he  f l i g h t  recorder .  
There was no t r a i n i n g  o r  course of i n s t r u c t i o n  r e l a t i v e  t o  the  se rv ic ing  of t he  
f l i g h t  recorder  w i th in  the  a i r c r a f t .  
ciencies were cor rec ted .  

There w a s  a lack  of 

Subsequent t o  the  accidgnt,, these  d e f i -  

The condi t ion  of t he  torquemeter pickups, t he  compressor s ec t ions  and the  
tu rb ine  assemblies  i n d i c a t e s  t h a t  t he  four  engines were r o t a t i n g  and developing .c 
power a t  impact. Although the  T I T  gage readings do not  i n d i c a t e  the  same horse- 
power l e v e l  a s  determined by the  p r o p e l l e r  blade angles  and t r u e  a i r speed  ca l cu la -  
t i ons ,  they do i n d i c a t e  a l e v e l  of power. This d i f f e r e n c e  is probably due t o  the  
continued opera t ion  of t he  f u e l  c o n t r o l  system a f t e r  i n i t i a l  impact occurred and 
while  some e l e c t r i c a l  power was s t i l l  ava i l ab le .  The f a s t  ac t ing  c o n t r o l  would, 
i n  t h i s  time i n t e r v a l ,  change f u e l  f low and temperature. However, t he  combined 
r e s u l t s  of t he  two independent examinations a r e  v a l i d  ind ica t ions  of power de- 
velopment a t  impact. 

A l l  s t r u c t u r a l  components were i n t a c t  and capable of normal opera t ion  p r i o r  
t o  i n i t i a l  impact. The landing gear  was f u l l y  extended, and the  f l a p s  were ex- 
tended 78 percent ,  i nd ica t ing  the  crew had the  a i r c r a f t  i n  an approach configura-  
t i o n ,  w i th  the  i n t e n t i o n  of landing a t  Ardmore. 

The crew had more than a casua l  i n t e r e s t  i n  obta in ing  cu r ren t  weather condi- 
t i o n s  a t  Ardmore, a s  evidenced by t h e i r  many con tac t s  en route .  A t  t he  time of t he  
acc iden t ,  an invert'ed trough extended from nor theas t  t o  southwest, j u s t  a few m i l e s  
west of t he  Ardmore Municipal Ai rpor t .  
showed a l i n e  of thunderstorms and moderate r a i n  showers which a r e  considered t o  
have been a s soc ia t ed  wi th  the  trough. 

Radar weather observat ions and photographs 

Although the  c e i l i n g  and su r face  v i s i b i l i t y  condi t ions  a t  t he  a i r p o r t  were 
o f f i c i a l l y  repor ted  above approved c i r c l i n g  landing minimums, a t  the  acc ident  
s i te ,  the  c e i l i n g  could have been on the  order  of 100-200 f e e t  sky obscured wi th  
1 /4  t o  1 /2  m i l e  v i s i b i l i t y  i n  the  very  l i g h t  r a i n  showers and fog. 
a t  1,000 and 2,000 f e e t  m. s . l . ,  were 140 t o  150 degrees ,  18-20 knots ,  and 160 t o  
170 degrees ,  28-30 knots  r e spec t ive ly .  
ing weather cond i t ions  which were ve ry  c l o s e  t o  instrument  approach minimums f o r  
t h e  a i r p o r t ,  and t h e  crew became aware of t h i s  f a c t  e a r l y  i n  the  f l i g h t .  

The winds a l o f t  

For several hours Ardmore had been r epor t -  
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A t  2003, F l i g h t  280/D was c l ea red  t o  7,000 f e e t  following the  crewls  r e -  

ques t  f o r  a lower a l t i t u d e .  Approximately 3 minutes l a t e r ,  a c learance  t o  pro- 
ceed v i a  d i r e c t  Duncan VOR, d i r e c t  t o  the  Ardmore Radio Beacon was received i n  
accordance wi th  the  crewls reques t .  The f l i g h t  was a l s o  provided wi th  the  ad- 
v i s o r y  concerning t h e  loca t ion  of radar-observed s torm c e l l s  15 mi les  west of 
Ardmore. The f l i g h t  crew then  advised t h e i r  Ardmore e s t ima te  was 2028, and re- 
quested and were given the  1957 Ardmore weather.  

A t  2007, and f o r  a per iod of 2 minutes and 25 seconds t h e r e a f t e r ,  t he  For t  
Worth ARTCC attempted t o  con tac t  F l i g h t  280/D. It was during t h i s  t i m e  t h a t  t h e  
f i r s t  o f f i c e r  had switched f requencies  t o  ob ta in  weather information from the  
Ardmore FSS s p e c i a l i s t .  Following the  terminat ion of h i s  con tac t  wi th  the  Ard- 
more FSS s p e c i a l i s t ,  con tac t  was aga in  made wi th  the  For t  Worth ARTCC. During 
t h i s  t i m e ,  the  c a p t a i n  should have heard the  Fort  Worth ARTCC c o n t r o l l e r ' s  c a l l  
and acknowledged it. It i s  bel ieved t h a t  t he  cap ta in  was a l s o  i n t e r e s t e d  i n  
monitor ing the  FSS transmissions and he d id  not  hear the  ARTCC c a l l i n g .  The 
f l i g h t  was then c l ea red  f o r  an approach t o  the  Ardmore Ai rpor t ,  radar  s e rv i ce  
was terminated,  and a t  2018, t he  f l i g h t  was requested t o  con tac t  Ardmore Radio 
on 126.7 m c s .  Except f o r  the  b r i e f  communications discrepancy,  f l i g h t  opera t ions  
dur ing  the  en rou te  descent  t o  the  Ardmore Radio Beacon were rout ine .  

A t  approximately 2019, F l i g h t  280/D was 15 m i l e s  west of t he  Ardmore Radio 
Beacon a t  5,000 f e e t ,  having been c l ea red  t o  the  Ardmore Ai rpor t  t o  c r u i s e  a t  
5,000 f e e t .  With t h i s  type of c learance ,  t he  f l i g h t  was allowed t o  choose any 
approved type of approach i n t o  the  Ardmore Municipal A i rpo r t  and t o  descend a t  
the  p i l o t l s  d i s c r e t i o n  without  f u r t h e r  c learance  from ARTCC. 

A t  2026, Ardmore Radio requested F l i g h t  280/Dls p o s i t i o n  and was advised 
they were over the  beacon inbound. According t o  ground wi tnesses  who observed 
o r  heard the  o r i g i n a l  f l i g h t  and watched and/or l i s t e n e d  t o  the  f ly-bys,  the  a i r -  
c r a f t  passed approximately one m i l e  no r th  of t he  beacon and turned t o  the  north-  
east  e s t a b l i s h i n g  a t r a c k  of approximately 071 degrees magnetic. 

Under the  provis ions  of t he  approach c learance  issued t o  the  f l i g h t ,  selec- 
t i o n  of the  approach procedure t o  be u t i l i z e d  was l e f t  e n t i r e l y  t o  the  p i l o t .  
The p i l o t l s  choice was an ADF approach, s ince  he requested c learance  t o  t h e  Ard- 
more'Radio Beacon s h o r t l y  a f t e r  they began t h e i r  en rou te  descent ;  before  reach- 
ing the  beacon they asked the  FSS f o r  l i g h t s  on runway 8; and the  f l i g h t  repor ted  
t o  the FSS c o n t r o l l e r  inbound over the  Radio Beacon. 

The probable reason f o r  t h e  p i l o t l s  dec i s ion  t o  execute the  ADF approach w a s  
t h a t  t h i s  procedure was the  only one t h a t  authorized a s t r a i g h t - i n  approach and 
it provided the  lowest weather minimums a t  Ardmore. 

U t i l i z i n g  ARTCC da t a ,  wi tness  information, and simulated f l i g h t  t e s t  d a t a ,  
The s i g n i f i c a n t  f a c -  t he  approximate f l i g h t  of the  a i r c r a f t  was reconstructed.  

t o r s  revealed were: 
one m i l e  no r th  of t he  Ardmore Radio Beacon a t  t he  t i m e  of passage; t he  t r a c k  from 
the  beacon t o  the  a i r p o r t  placed t h e  a i r c ra f t  about 1-3/4 t o  2 m i l e s  no r th  of run- 
way 8, i n  an e a s t - n o r t h e a s t e r l y  d i r e c t i o n ;  and the  a i r c r a f t l s  a l t i t u d e  v a r i e d  from 
1,200 f e e t  m.s .1 .  t o  963 f e e t  m , s . l .  dur ing t h e  las t  minute and 15 seconds of 
f l i g h t .  

t h e  t r a c k  over t he  ground placed the  a i r c r a f t  approximately 
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Be'acon Passage 

There a r e  seve ra l  poss ib l e  reasons f o r  t he  a i r c r a f t  passing one mile  nor th  
of t he  Ardmore Radio Beacon, i n s t ead  of over it, a t  s t a t i o n  passage. The f i r s t  
was t h a t  t he  crew f a i l e d  t o  c o r r e c t  f o r  wind d r i f t  and allowed the  a i r c r a f t  t o  
d r i f t  t o  t he  north.  
t h i s  could have been monitored wi th  the  use  of t he  Ardmore VOR and DME backup, 
both of which were tuned t o  t h e i r  r e spec t ive  f requencies  and were opera t ing  s a t -  
i s f a c t o r i l y  up t o  impact, according t o  checks made subsequent t o  the  accident .  
The t h i r d  and most probable reason f o r  being one mile  nor th  of t he  Ardmore Radio 
Beacon was t h a t  the  crew of F l i g h t  280/D, using a i rborne  radar ,  was circumnavi- 
ga t ing  r ada r  echo a c t i v i t y  12  t o  15 mi les  west of t he  beacon a s  w e l l  as an  i so-  
l a t e d  r ada r  dcho near  t he  beacon, and t h a t  t he  f l i g h t  deviated accordingly.  

The second was t h a t  t he  ADF was malfunctioning; however, 

Magnetic Track 

The a i r c r a f t ' s  a l t i t u d e  a t  s t a t i o n  passage should have been not  less than 

It was ca l cu la t ed  t h a t  F l i g h t  280/D es t ab l i shed  a magnetic t r a c k  a f t e r  
2,300 f e e t .  
g rees .  
s t a t i o n  passage of approximately 071 degrees. The a i r c r a f t  was observed by a 
wi tness  1% mi le s  northwest of t he  a i r p o r t  a t  approximately 1,160 f e e t  m.s . l . ,  
and the  average winds from s t a t i o n  passage t o  t h i s  wi tness  loca t ion  were from 
170 degrees a t  27 knots .  This would have introduced a d r i f t  of 10 degrees t o  
the  l e f t .  Since the  a i r c r a f t  was t racking  071 degrees magnetic, t h e  a i r c r a f t  
would have been f l y i n g  on a magnetic heading of 081 degrees.  

The magnetic t r ack  from the  Ardmore beacon t o  runway 8 w a s  076 de- 

The magnetic heading of 081 degrees  i s  5 degrees f a r t h e r  r i g h t  than the  
approach bear ing of 076 degrees.  
degrees ,  a t tempting t o  c o r r e c t  f o r  t he  one mile nor th  devia t ion ,  and t o  i n t e r -  
cep t  t h e  076-degree bearing. 
a n t i c i p a t e d ,  approximately 10 degrees  of l e f t  d r i f t  was encountered and the  ap- 
proximate magnetic t r ack  of the  a i r c r a f t  became 071 degrees.  

It can be assumed t h a t  the  crew turned t o  081 

However, because the  winds were s t ronger  than they 

Descent Below Minimums 

The a i r c r a f t ' s  descent  path,  j u s t  p r i o r  t o  impact, was determined t o  be 
approximately 7.2 degrees and the  ca l cu la t ed  wing a t t i t u d e  w a s  approximately t e n  
degrees right-wing down a t  impact. 
of approximately 150 knots  a t  t i m e  of impact, the  a i r c r a f t  would have had an 
average descent  r a t e  of 1,950 f e e t  pe r  minute. 
down t o  963 f e e t )  a t  t h i s  r a t e  of descent  would take  approximately 6 seconds. 

Using t h i s  angle  of descent  and an  a i r speed  

A l o s s  of 197 f e e t  (1,160 f e e t  

F l i g h t  280/D should not have descended below 1,362 f e e t  m . s . l . ,  un l e s s  t he  
a i r c r a f t  was c l e a r  of clouds.  It has been determined t h a t  t h e  a i r c r a f t  d id  de- 
scend t o  approximately 1,160 f e e t ,  a t  which a l t i t u d e  it was observed no r th  of 
t he  a i r p o r t ,  and it crashed a t  963 m.s .1 .  Since the  c e i l i n g  was repor ted  t o  be 
ragged, it i s  be l ieved  the  crew descended below 1,362 f e e t  i n  order  t o  maintain 
v i s u a l  f l i g h t  and remain c l e a r  of clouds.  The only obs t ruc t ion  wi th in  5 miles 
of t h e i r  approach path higher  than 1,160 f e e t  was a r a d i o  tower located 5 m i l e s  
no r th  of t he  beacon which was 1,579 f e e t  m.s.1. The h ighes t  obs t ruc t ion  i n  the  
v i c i n i t y  of t he  a i r p o r t  w a s  loca ted  2 m i l e s  nor th  of t he  a i r p o r t  and was 1,075 
f e e t  above m.s .1 .  
an  average t e r r a i n  e l eva t ion  of 1,000 f e e t  m.s .1 .  

This was a tower located a top  the  Arbuckle Mountains which had 
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Two m i l e s  northwest of t he  a i r p o r t ,  the  a i r c r a f t  was s ighted  by a witness .  

Ground wi tnesses  i n d i c a t e  F l i g h t  280/D continued t o  t r a c k  approximately 071 de- 
g rees  magnetic u n t i l  i t  was one m i l e  nor th  of the a i r p o r t  boundary. A t  t h i s  t i m e  
and pos i t i on ,  the  FSS special is t  a t  Ardmore had the  a i r c r a f t  i n  s i g h t ,  and the  
crew requested a change of l i g h t s  from runway 8 t o  runway 12 .  

Based on the  i d e n t i f i c a t i o n  of the  f i r s t  o f f i c e r f s  vo ice  on the  r a d i o  and 
common custom and p r a c t i c e  i n  a i r  carr ier  opera t ions ,  the Board concludes the  
c a p t a i n  w a s  f l y i n g  the  a i r c r a f t .  

The cap ta in  knew h i s  pos i t i on  when the  reques t  was made t o  change the  l i g h t s  
and being f a m i l i a r  wi th  the  t e r r a i n  surrounding the a i r p o r t ,  he would not  have 
i n t e n t i o n a l l y  descended below the  a l t i t u d e  of 1,160 f e e t  m . s . 1 .  
encountered cloud condi t ions  o r  r a i n  which obscured t h e i r  v i s i b i l i t y ,  t he  c a p t a i n  
o r  the  f i r s t  o f f i c e r  would not  have i n t e n t i o n a l l y  allowed t h e  a i r c r a f t  t o  descend 
below 1,160 f e e t  m . s . l . ,  whi le  over t he  Arbuckle Mountains. 

I f  the  crew had 

A s  t o  why the  a i r c r a f t  w a s  permit ted t o  descend t o  963 f e e t  m . s . l . ,  t he  Board 
can r u l e  out malfunct ion of the  con t ro l  system, ai r f rame f a i l u r e ,  powerplant f a i l -  
u r e ,  i n t e r f e rence  wi th  the  crew by unauthorized persons,  and a l t i m e t e r  e r r o r ,  
since the  evidence of t he  inves t iga t ion  e s t ab l i shed  t h a t  none of these  f a c t o r s  
e x i s t e d .  

It has  been e s t ab l i shed  t h a t  power was appl ied and the  a i r c r a f t  was r o t a t e d  
noseup immediately p r i o r  t o  impact. This  i s  confirmed by physical  evidence a t  
t he  scene and by the  s ta tements  of s eve ra l  surviving passengers.  There was no 
mention of a negat ive flgll fo rce  o r  pushover i n  the  l as t  few seconds p r i o r  t o  im- 
pac t  by these  same surv ivors .  The Board be l i eves  the  sharp l e f t  t u r n  descr ibed 
by surv iv ing  passengers was the  motion assoc ia ted  wi th  a p i l o t  r o l l i n g  out of a 
t u r n  t o  the  r i g h t  t o  r ega in  a l eve l  f l i g h t  a t t i t u d e  r a t h e r  than a t u r n  t o  the  
l e f t  from a level f l i g h t  a t t i t u d e .  
a t t i t u d e  of the  a i r c r a f t  t h e  passengers would not  be ab le  t o  t e l l  which occurred, 
bu t  t he  a t t i t u d e  of t he  a i r c r a f t ,  r ight-wing down a t  impact, i n d i c a t e s  t h a t  t h e  
a i r c r a f t  was more l i k e l y  r o l l i n g  out  of a t u r n  t o  the  r i g h t  than i n t o  a t u r n  t o  
the  l e f t .  

With no ou t s ide  re ference  on which t o  base the  

An i n t e n t i o n a l  descent  a t  1,950 f e e t  p e r  minute f o r  the  l a s t  6 seconds of 
f l i g h t  could have been the  r e s u l t  of s p a t i a l  d i s o r i e n t a t i o n ,  an a t t e m p t  t o  main- 
t a i n  v i s u a l  f l i g h t  and keep the  f i e l d  i n  s i g h t ,  o r  p i l o t  i ncapac i t a t ion .  

S p a t i a l  d i s o r i e n t a t i o n  might conceivably have r e s u l t e d  while  t he  cap ta in  was 
t r y i n g  t o  keep the  a i r p o r t  i n  s i g h t ,  and he may have assumed the  a i r c r a f t  was i n  
a climbing maneuver. 
d e f i n i t e  pushover of t he  yoke. 
which would have been f e l t  by passengers.  
a nega t ive  Ilgll fo rce  of t h i s  magnitude during the  l a s t  few maneuvers p r i o r  t o  im- 
pac t  and the re fo re  the  Board concludes t h a t  s p a t i a l  d i s o r i e n t a t i o n  d id  not  i n i -  
t i a t e  the  acc ident  sequence. 

H i s  r e a c t i o n  t o  t h i s  type of d i s o r i e n t a t i o n  would be a 

None of t he  surviving passengers f e l t  
This would have introduced a negat ive ltglt fo rce  

Concerning the  at tempt  t o  main ta in  v i s u a l  f l i g h t ,  it i s  very doubt fu l  t h a t  
t h e  cap ta in  would push the  a i r c r a f t  over i n  order  t o  keep the  f i e l d  i n  
s i g h t  because of t h e  high t e r r a i n  i n  t h i s  v i c i n i t y .  
power a d d i t i o n  and r o t a t i o n  would not  necessa r i ly  have been u t i l i z e d .  It would 
have been impossible t o  see the  h i l l s  o r  trees a t  n igh t  because of t h e  lack of 

Even i f  t h i s  had been done, 
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l i g h t i n g  and the  adverse weather condi t ions .  
would not  i n t e n t i o n a l l y  descend below 1,160 f e e t  m . s . l . ,  i n  o rde r  t o  keep the 
f i e l d  i n  s i g h t  on encountering cloud condi t ions .  

It is concluded t h a t  t h e  cap ta in  

The evidence po in t s  toward the  p r o b a b i l i t y  t h a t  Captain Pigman became in-  

A pa tho log i s t  who p a r t i c i p a t e d  i n  the  in-  
capac i t a t ed  p r i o r  t o  the  last  6 seconds of f l i g h t  and the  a i r c r a f t  went i n t o  an 
uncont ro l led  descending r i g h t  bank. 
v e s t i g a t i o n  and who has  performed au tops i e s  on over 2,000 a i r - c r a s h  v i c t ims  s t a t e d  
t h a t  t he  f r a c t u r e d  condi t ion  of t he  f i r s t  o f f i c e r t s  hands and arms was of such a 
na tu re  t h a t  it indica ted  he had con t ro l  of t he  a i r c r a f t  and had h i s  hands on t h e  
c o n t r o l s  a t  t he  time of impact. Fur ther ,  evidence revealed t h a t  t he  c a p t a i n  d id  
not  have comparative o r  s i m i l a r  f r a c t u r e s  on h i s  hands and arms. 

It i s  probable t h a t  t he  cap ta in  en tered  a s tandard r a t e  t u r n  t o  the  r i g h t  
i n  p repa ra t ion  f o r  making a downwind leg  f o r  landing on runway 30. While turn-  
ing  through a heading of 142 degrees,  t he  c a p t a i n  may have co l lapsed  permi t t ing  
the  a i r c r a f t  t o  e n t e r  a s ink  r a t e  of 1,950 f e e t  per minute. 

The f i r s t  o f f i c e r ,  who was probably looking out  t he  r i g h t  window and keep- 
ing the  f i e l d  i n  s i g h t ,  may have been warned of t he  event by the  f l i g h t  engineer ,  
o r  no t iced  t h e  change i n  a t t i t u d e .  
grab the  c o n t r o l  wheel and order  more power. It would take approximately 3 t o  5 
seconds f o r  t he  f i r s t  o f f i c e r  t o  e f f e c t i v e l y  respond and grasp  the  con t ro l s .  An 
a d d i t i o n a l  1.5 seconds would be requi red  f o r  t he  a i r c r a f t  t o  respond and r o t a t e  
through an a t t i t u d e  of 12  degrees.  Since it would take approximately 6 seconds 
t o  descend from 1,160 f e e t  t o  963 f e e t ,  t he  f i r s t  o f f i c e r  would be unable t o  pre-  
ven t  a c o l l i s i o n  wi th  the  ground under these  condi t ions .  

His immediate r e a c t i o n  would have been t o  

The Board, a f t e r  reviewing a l l  t he  evidence r e l a t i n g  t o  the  c a p t a i n t s  
physical  condi t ion  and medical h i s t o r y ,  t he  c a r d i o l o g i s t s '  testimony not  only 
i n  t h i s  bu t  i n  another  case ,  and the  environment i n  which the  c a p t a i n  was func- 
t i on ing ,  concludes t h a t  he became incapac i ta ted  during the  f i n a l  s t ages  of t he  
approach. Whether t he  cap ta in  slumped over the  wheel, r o l l e d  slowly i n t o  an ex- 
ces s ive  r a t e  of bank, o r  f e l l  back i n  the  s e a t  allowing the  a i r c r a f t  t o  r o l l  
slowly i n t o  a bank, wi th  no back pressure  appl ied  t o  the  c o n t r o l s ,  cannot be de- 
termined. 
a t t e n t i o n  w a s  d i s t r a c t e d  by at tempting t o  keep the  a i r p o r t  o r  runway i n  s igh t , ,  
t he  resul ts  would be very  much the  same. 
t o  see and recognize the  problem and t ake  c o r r e c t i v e  a c t i o n ,  coupled wi th  the  re- 
sponse t i m e  of t he  a i r c r a f t  t o  t he  c o r r e c t i v e  ac t ion ,  was more than the  time 
a v a i l a b l e  f o r  recovery,  and the  r e s u l t  was impact wi th  the  ground. 

However, i f  any of t hese  s i t u a t i o n s  d id  occur while  t h e  f i r s t  o f f i c e r l s  

The time necessary f o r  t he  f i r s t  o f f i c e r -  

Considerat ion was given t o  the  p o s s i b i l i t y  t h a t  downdraft turbulence from a 

We can f i n d  no evidence of a thunderstorm i n  

Addi t iona l ly ,  had. t he  crew been re- 

thunderstorm located d i r e c t l y  over t he  acc ident  s i te  caused a rap id  l o s s  of al-  
t i t u d e  and impact wi th  the  ground. 
t he  area of t he  acc ident  o the r  than the  one repor ted  near t he  r a d i o  beacon, ap- 
proximately 6 mi l e s  from the  acc ident  si te.  
s i s t i n g  the  e f f e c t s  of a downdraft a t  t he  time of t he  acc ident ,  t he  a i r c r a f t t s  
a t t i t u d e  would have been nose high r a t h e r  than nose low a s  found i n  t h i s  case.  

2.2 Conclusions 

a. Findinns 

1. A l l  s t ructural  components were i n t a c t  and capable  of normal ,' 

opera t ion  p r i o r  t o  i n i t i a l  impact. 
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2. The powerplants were developing power a t  impact and were no t  a 

f a c t o r  i n  t h i s  acc ident .  

3 .  The f l i g h t  recorder  was not  properly checked, maintained o r  
s e rv i ced  and w a s  no t  opera t ing  during the  l a s t  f l i g h t .  This was not a causa l  
f a c t o r  i n  t h i s  acc ident .  

4 .  The a i r c r a f t  was wi th in  weight and balance l i m i t a t i o n s .  

5. The f l i g h t  was provided wi th  cu r ren t  weather r e p o r t s  and i t  i s  
concluded t h a t  whi le  thunderstorms i n  t h e  a r e a  may have a f f e c t e d  the  f l i g h t l s  
progress ,  thunderstorms are  not  i n  d i r e c t  causa l  r e l a t i o n s h i p  t o  the  acc ident .  

6 .  The f i r s t  o f f i c e r  and f l i g h t  engineer were properly c e r t i f i c a t e d  
f o r  t h i s  f l i g h t .  

7 .  While t h e  c a p t a i n  was proper ly  c e r t i f i c a t e d  f o r  t h i s  f l i g h t ,  t h e  
FAA would not  have issued him a medical c e r t i f i c a t e  had they been aware of h i s  
t r u e  medical h i s t o r y .  

8. Captain Pigman had a h i s t o r y  of h e a r t  t roub le  extending back 18 
yea r s ,  and a h i s t o r y  of d i a b e t e s  extending back 3% years .  

9. Because the  f i r s t  o f f i c e r  w a s  opera t ing  the  r a d i o  i n  t h e  te rmina l  
area, t h e  Board be l i eves  t h e  c a p t a i n  was f l y i n g  t h e  a i r c r a f t  during t h e  attempted 
instrument approach. 

10. The c a p t a i n  f a i l e d  t o  complete a s t r a i g h t - i n  ADF approach t o  run- 
way 8. This f a i l u r e  w a s  probably a r e s u l t  of h i s  e f f o r t s  t o  avoid a thunder- 
storm i n  t h e  v i c i n i t y  of t he  r a d i o  beacon. 

11. A f t e r  f a i l i n g  t o  complete the  approach t o  runway 8, he flew 
nor th  of t h e  a i r p o r t  proceeding t o  an approach and landing on runway 30. 

12. While attempting a r i g h t  t u r n  t h e  c a p t a i n  experienced a coronary 
i n s u f f i c i e n c y  and became incapable of c o n t r o l l i n g  t h e  a i r c r a f t  causing t h e  a i r -  
c r a f t  t o  descend r a p i d l y  towards the  t e r r a i n .  

13. The low a l t i t u d e  and high ra te  of descent precluded a s a f e  recovery 
by the  f i r s t  o f f i c e r .  

14. The c a p t a i n  and f i r s t  o f f i c e r  had been a l o f t  approximately 11 hours  
during 16 hours duty t i m e .  
rest requirements,  t h e  Board be l i eves  t h e  16 hours of duty time cont r ibu ted  t o  t h e  
c a p t a i n l s  s u s c e p t i b i l i t y  t o  incapac i t a t ion .  

While t h i s  t i m e  i s  not  i n  excess of appropr i a t e  crew 

The Board i s  concerned by the  f a c t  t h a t  t h e  cap ta in ,  who i n  t h i s  i n s t ance  was 
a l s o  t h e  p re s iden t  of t h e  a i r  carrier,  had an e s t ab l i shed  medical h i s t o r y  of car- 
d iovascu la r  d i s e a s e  and d i a b e t e s  m e l l i t u s ,  both of which are d i s q u a l i f y i n g  f o r  t h e  
issuance of a f i r s t - c l a s s  medical c e r t i f i c a t e ,  and t h a t  he d e l i b e r a t e l y  ‘ f a l s i f i e d  
h i s  a p p l i c a t i o n  f o r  t h i s  c e r t i f i c a t e .  
and d i a b e t e s  m e l l i t u s  could remain undetected during t h e  course of a f i r s t - c l a s s  
medical examination. There have been numerous in s t anceswherea  f l i g h t  crewmember 
has  become incapac i t a t ed  from card iovascular  d i s e a s e  while a t  t h e  c o n t r o l s  of an 
a i r  c a r r i e r  a i r p l a n e  o r  j u s t  subsequent t o  f l i g h t .  

We are aware t h a t  card iovascular  d i sease  
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The failure of the pilot of Flight 280/D or any p i l o t  exercising commercial 

privileges to disclose his total medical history by falsifying his application 
for a medical certificate, places in jeopardy the lives of not only those passen- 
gers aboard an aircraft but the lives of the crewmembers as well. 

The Board, in conjunction with the FAA, is exploring ways to improve the 
quality of medical information received from pilots, is attempting to improve 
the state of the art of medical diagnoses of pilots, and is exploring the possi- 
bility of removing legal restraints which prevent physicians from reporting in- 
formation of importance to the maintenance of aviation safety. (See Attachments 
2 and 3 . )  

b. Probable Cause 

The Board determines the probable cause of this accident was the in- 
capacitation, due to a coronary insufficiency, of the pilot-in-command at a 
critical point during a visual, circling approach being conducted under instru- 
ment flight conditions. 

BY THE CIVIL AERONAUTICS BOARD: 

/ s /  CHARLES S .  MURPHY 
Chairman 

/ s /  ROBERT T. MURPHY 
Vice Chairman 

/ s /  G. JOSEPH MINETTI 
Member 

/ s /  WHITNEY GILLILLAND 
Member 

/ s /  JOHN G. ADAMS 
Member 
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Runway 8 1362' M S L -  I m i l e  
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ATPACHMENT # 2 
C O P Y  CIVIL AERONAUTICS BOARD 

Washington, D. C. XI428 

Honorable W i l l i a m  F. McKee 
Admini st rat o r  
Fede ra l  Avia t ion  Agency 
Washington, D. C.  XI553 

May 5 ,  1966 

Dear General McKee: 

Our i n v e s t i g a t i o n  of t h e  fa ta l  acc ident  involv ing  American F l y e r s  
A i r l i n e  Corp., on A p r i l  22, 1966, has  revea led  a s i t u a t i o n  which we 
f e e l  r e q u i r e s  a review of t h e  genera l  procedures t h a t  apply  t o  exam- 
in ing  an app l i can t  f o r  an airman's medical c e r t i f i c a t e .  

The cap ta in  involved i n  t h i s  acc ident  had an e s t a b l i s h e d  medical 
h i s t o r y  of card iovascular  d i s e a s e  and d i abe te s  m e l l i t u s  d a t i n g  back 
t o  1963. Both of t h e s e  condi t ions  a r e  d i s q u a l i f y i n g  f o r  t h e  i s suance  . 

o f  a f i r s t - c l a s s  medical c e r t i f i c a t e .  It i s  i n t e r e s t i n g  t o  no te  t h a t  
t h e  cap ta in  had s u c c e s s f u l l y  completed a f i r s t - c l a s s  medical examina- 
t i o n  on February 22, 1966. We a r e  aware t h a t  card iovascular  and 
d i abe te s  m e l l i t u s  could remain undetected dur ing  t h e  course of a 
f i r s t - c l a s s  medical examination. However, t h e s e  condi t ions  must have 
been de tec t ed  by c l i n i c a l  d iagnos is  i n  t h e  p a s t ,  s i n c e  t h e  Regional 
F l i g h t  Surgeon, Doctor Gibbons, during an in te rv iew wi th  t h e  c a p t a i n ' s  
physician,  determined t h a t  t h e  cap ta in  had been on c e r t a i n  drugs f o r  
approximately t h r e e  yea r s  ( n i t r o g l y c e r i n e )  f o r  t h e  t rea tment  of  ca rd i -  
ovascular  d i sease .  

Unfortunately,  t h i s  f i n d i n g  cannot be considered an i s o l a t e d  case.  
It appears  t h a t  card iovascular  d i sease  i s  a cont inuing  problem i n  
a v i a t i o n  s a f e t y .  
of on ly  one a i r  c a r r i e r  acc ident  t o  t h i s  d i sease ,  F ly ing  Tiger  Line 
L-1049A at Burbank, Ca l i fo rn ia ,  on December 14, 1962, it has been 
suspect on o the r  air c a r r i e r  acc idents ,  such as Allegheny A i r l i n e s ,  
Martin-202 a t  Wil l iamsport ,  Pennsylvania, December 1, 1959; Del ta  A i r  
Lines  Convair-880 at At l an ta ,  Georgia, May 23, 1960, and Fly ing  Tiger  
Line L-1049 at San &uno, C a l i f o r n i a ,  December 24, 1964. 

Although t h e  Board has a t t r i b u t e d  t h e  probable  cause 

There have been a number of i n s t ances  where a f l i g h t  crew member 
has become i n c a p a c i t a t e d  from card iovascular  d i sease  while  at t h e  con- 
t r o l s  of an air  c a r r i e r  a i r p l a n e  or j u s t  subsequent or p r i o r  t o  a 
f l i g h t .  Our records  con ta in  t h e  fol lowing in s t ances :  

Date - Location i C a r r i e r  A i r c r a f t  Type of Inc iden t  

12/22/61 Id lewi ld ,  New York NAL DC- 6 Captain d ied  whi le  
deplaning 

11/28/62 Hartford,  Connecticut MOH 

C O P Y  

Captain died- s h o r t l y  
a f t e r  deplaning 
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Honorable W i l l i a m  F. McKee (2) 

Date - 
7/14/62 

ii/ 161 62 

61 2/63 

9/26/65 

io/i8/64 

2/25/66 

Location 

Res twick ,  Scotland 

Yucatan, Mexico 

Anchorage, Alaska 

O'Hare, I l l i n o i s  

Hector, Ca l i fo rn ia  

O'Hare, I l l i n o i s  

Carrier 

FTLX 

PAWA 

NWA 

DAL 

WAIJ 

BNT 

A i r c r a f t  

G 1049 

E- 8 

E - 8  

E- 6B 

BAC- 111 

Type of  Inc iden t  

Copi lot  expired 
during f l i g h t  

Captain su f fe red  
f a t a l  h e a r t  a t t a c k  
during f l i g h t  

Captain su f fe red  
f a t a l  h e a r t  a t t a c k  

P i l o t  su f f e red  
f a t a l  h e a r t  a t t a c k  
g e t t i n g  abotird 
a i rc raf t  

Captain su f fe red  
f a t a l  h e a r t  a t t a c k  
during f l i g h t  

Captain su f fe red  
f a t a l  h e a r t  a t t a c k  
during landing  roll 

I n  add i t ion  t o  t h e  aforementioned air c a r r i e r  accident ,  our records  
on general  av ia t ion  acc idents  i n d i c a t e  t h a t  a hea r t  condi t ion  e i t h e r  caused 
o r  was suspected i n  f i v e  cases  i n  1959, seven cases  i n  1960, s i x  cases  i n  
1961, t h r e e  cases  i n  1962, one case i n  1963, f i v e  cases  i n  1964, and t e n  
cases  i n  1965. 

I n  view o f  t h e  foregoing, we recommend t h a t  methods of  d e t e c t i n g  medical 
de f i c i enc ie s  be reviewed t o  a s c e r t a i n  whether it i s  poss ib le  and p r a c t i c a b l e  
t o  improve such methods of de tec t ion ,  p a r t i c u l a r l y  during f i r s t - c l a s s  medical 
examinat ions .  

This  mat ter  has been coordinated with M r .  Arvin 0. Basnight, Assoc ia te  
Administrator f o r  Programs. 
be a v a i l a b l e  f o r  f u r t h e r  coordinat ion,  i f  so des i r ed .  

Representat ives  of our Bureau of Sa fe ty  w i l l  

S incerely yours,  

C ha i  man 

C O P Y  
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FEDERAL AVIATION AGENCY 
Washington, D. C .  20553 

ATTAC- # 3 

OFFICE OF THE 
ADMINISTRATOR 

Dear M r .  Chairman: 

This  i s  i n  r e p l y  t o  your l e t t e r  of May 5, 1966, i n  which you d i s c u s s  
t h e  pre l iminary  f ind ings  of i n v e s t i g a t i o n  of t h e  acc ident  on A p r i l  22, 
1966, involv ing  an a i r c r a f t  of American F l y e r s  A i r l i n e s  Corporat ion.  
I n  your l e t t e r  you recommended t h a t  methods of d e t e c t i n g  medical 
d e f i c i e n c i e s  be reviewed t o  determine i f  it i s  p o s s i b l e  t o  improve 
methods of de t ec t ion ,  p a r t i c u l a r l y  wi th  r ega rd  t o  p o t e n t i a l l y  incapac i -  
t a t i n g  h e a r t  cond i t ions .  

I- 

This mat te r  has  been considered at some l eng th  by our Of f i ce  of Avia t ion  
Medicine. 
i n  some d e t a i l  i n  t h e  enclosure t o  t h i s  l e t t e r .  It a l s o  dea l s  w i th  
p o s s i b l e  courses  of a c t i o n  t o  be explored f u r t h e r .  
be d e s i r a b l e  t o  have a d i scuss ion  between members of our r e s p e c t i v e  
staffs a f t e r  you have had an oppor tuni ty  t o  review t h i s  document. 

Pe r t inen t  a spec t s  of t h i s  problem have been brought t oge the r  

We b e l i e v e  it would 

The problem of e a r l y  d e t e c t i o n  of coronary d i sease  i s ,  of course,  one 
t h a t  confronts  t h e  medical profess ion  i n  genera l .  
s t a t e  of  t h e  art of diagnosing t h i s  condi t ion  l eaves  a g r e a t  d e a l  t o  be 
des i r ed ,  p a r t i c u l a r l y  i n  cons ide ra t ion  of our r e s p o n s i b i l i t y  t o  a s s u r e  
t h a t  p i l o t s  a r e  p h y s i c a l l y  a b l e  t o  perform t h e i r  d u t i e s  w i th  s a f e t y .  

Unfor tuna te ly  t h e  

It i s  c l e a r  t o  me t h a t ,  had we known as much about t h e  medical’condition 
of t h e  p i l o t  o f  t h e  American F lye r s  a i r c r a f t  as he and h i s  phys ic ian  
knew, we would have dec lared  him i n e l i g i b l e  t o  hold an airman c e r t i f i c a t e  
F a i l u r e  of t h e  p i l o t  t o  d i s c l o s e  t h i s  information, by f a l s i f i c a t i o n  of 
h i s  a p p l i c a t i o n s  f o r  medical c e r t i f i c a t e s ,  denied us  t h e  most important  
t o o l  f o r  t h e  d iagnos is  of t h e s e  condi t ions ,  namely, an accu ra t e  medical 
h i s t o r y .  

This  sugges ts  t o  u s  a p o s s i b l e  course of  a c t i o n  t o  improve t h e  q u a l i t y  
of t h e  medical in format ion  we r ece ive  f o r  p i l o t s .  T rea t ing  phys ic ians  
&re now under an o b l i g a t i o n  t o  t h e i r  p a t i e n t s  not t o  r e v e a l  t o  o t h e r s  
in format ion  they  o b t a i n  i n  t h e  course of t h e  phys ic i an -pa t i en t  
r e l a t i o n s h i p .  
of any l e g a l  r e s t r a i n t s  which now prevent  phys ic ians  from repor t ing ,  i n  
t h e  pub l i c  i n t e r e s t ,  information of v i t a l  importance t o  t h e  maintenance 
of a v i a t i o n  s a f e t y .  

We a r e  explor ing  t h e  p o s s i b i l i t y  of see ing  t o  t h e  removd 

C O P Y  
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We look forward t o  f u r t h e r  d i scuss ions  wi th  your staff on t h e  above and 
on o t h e r  a c t i o n s  which might be  taken  t o  reduce t h e  p o s s i b i l i t y  of  p i l o t  
i n c a p a c i t a t i o n  as a cause of a i r c r a f t  acc iden t s .  M r .  Arvin 0. Bgsnight, 
Assoc ia te  Adminis t ra tor  f o r  Programs, and D r .  P. V. SiegeL, Federa l  A i r  
Surgeon, w i l l  se rve  a s  my r e p r e s e n t a t i v e s  for such d i scuss ions .  

Sinc e r  e ly ,  

WILLIAM F. McKEE 
Adminis t ra tor  

Enclo sur e 

Honorable Charles  S. Murphy 
Chairman, C i v i l  Aeronaut ics  Board 
Washington, D. C .  20428 
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CORONARY DISEASE AND AIR CARRIER 
AIRCRAFT ACCIDENTS 

I. Rela t ionsh ip  of  Coronary Disease Found at Autopsy t o  Accident Causation 

A .  H i s t o r i c a l  cons idera t ions .  

1. Medical i n v e s t i g a t i o n s  of a i r c r a f t  acc idents  were i n i t i a t e d  
by FAA i n  l a t e  1959. 
s i x  yea r s .  

Case accumulation j u s t  a l i t t l e  over 

2. There i s  no knowledge of t h e  magnitude of t h e  problem p r i o r  t o  
1959 
a. 
b .  We cannot eva lua te  t h e  e f f e c t  of t h e  e lec t rocard iographic  

We cannot determine i f  t h e  problem i s  increas ing .  

examination requirement which became e f f e c t i v e  i n  1959. 

3 .  Since medical d a t a  i s  so new t o  t h e  accident  i n v e s t i g a t i o n  
program, t h e r e  i s  a need t o  put it i n  proper context  w i th  
o ther  i n v e s t i g a t i o n  da ta .  

B. Signi f icance  of autopsy f ind ing  of  coronary d i sease .  

1. Extensive coronary occlusive d isease  i s  o f t e n  found at autopsy 
i n  deaths  due t o  o the r  causes.  

2. I n  m D s t  cases  no de tec t ab le  pa thologica l  changes occur as 
evidence t h a t  incapac i ty  ex i s t ed  or death occurred p r i o r  t o  an 
immediately succeeding f a t a l  trauma. 

11. 

3 .  The p r o b a b i l i t y  t h a t  i ncapac i t a t ion  from coronary d isease  was 
t h e  cause o r  con t r ibu t ing  f a c t o r  i n  an a i r c r a f t  accideni; ( i n  
t h e  absence of surv ivors  o r  witnesses  of t h e  incapac i t a t ion )  
can be e s t ab l i shed  only by t h e  exclusion of all other  probable 
causes.  Only very r a r e l y  can t h e  autopsy o r  o the r  evidence 
e s t a b l i s h  t h i s  wi th  medical c e r t a i n t y .  

Regulatory Requirements, C e r t i f i c a t i o n  and Review Systems 

A .  Medical s tandards f o r  coronary d isease .  

1. The presence of coronary d isease  o r  h i s t o r y  of symptoms o r  
o the r  evidence of coronary d isease  , by r e g u l a t i o n  (FAR 67),  
d i s q u a l i f i e s  a p i l o t  from r e c e i v i n g  medical c e r t i f i c a t i o n  
and exe rc i s ing  p i l o t  privileges. 

C O P Y  
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2. Holders of F i r s t  Class medical c e r t i f i c a t e s  ( r equ i r ed  f o r  
exe rc i s ing  ATR p r i v i l e g e s )  must have an e lec t rocard iographic  
examination at t h e  f irst  examination a f t e r  t h e  age of 35 and 
annual ly  a f t e r  t h e  age of 40. 

B. C e r t i f i c a t i o n  p r a c t i c e s  p e r t i n e n t  t o  t h e  d e t e c t i o n  of coronary 
d i sease .  

1. Reporting requi rements - -appl ica t ion  form completed by 
app l i can t  under pena l ty  o f  f i n e  and/or imprisonment f o r  falsi- 
f i c a t i o n .  
a. Use of medication, t ype  and purpose. 
b .  
c .  Rejec t ion  f o r  l i f e  insurance,  m i l i t a r y  se rv ice ,  e t c .  
d.  

Past  or present  h e a r t  t r o u b l e .  

Any medical t rea tment  w i t h i n  5 yea r s  preceding app l i ca t ion .  

2 .  Review of  examination r e s u l t s .  
a .  Any h i s t o r y  o r  phys ica l  f i nd ings  suggest ing t h e  presence 

of h e a r t  d i sease  o r  h i s t o r y  of h e a r t  d i sease  i s  foLlowed 
by obtainj-ng a l l  p e r t i n e n t  records  and complete cardio-  
vascular  examination by a h e a r t  s p e c i a l i s t .  
Electrocardiograms (when requi red  by r e g u l a t i o n )  a r e  
read  by Agency medical s p e c i a l i s t s .  
Any s i g n i f i c a n t  EKG abnormality found ( e s p e c i a l l y  any 
evidence suggest ive of coronary d i sease )  i s  followed 
by complete cardiovascular  examination by a h e a r t  
s p e c i a l i s t .  

b .  

c .  

3 .  When a h i s t o r y  or o the r  evidence of  coronary d i sease  i s  
medical ly  confirmed t h e  appl icant  i s  denied medical 
c e r t i f i c a t i o n  . 

4 .  Airman appeals  systems. 
a.  P e t i t i o n  t o  FAA Adminis t ra tor  f o r  exemption from 

regu la t ions  (FAR). 
1) Ocly one a i r l i n e  p i l o t  wi th  h i s t o r y  of  coronary 

d i sease  has obtained an exemption which would permit 
s e rv ing  as a p i l o t  i n  air c a r r i e r  passenger ope ra t ions .  

air c a r r i e r  cargo ope ra t ions  only.  
2) Severa l  exemptions have been i s sued  l i m i t i n g  p i l o t  t o  

Appeal of t h e  Admin i s t r a to r ' s  d e n i a l  t o  t h e  C i v i l  
Aeronaut ics  Board. 
1) I n  t h e  pas t  5 years  t h e  CAB has  ordered t h e  i ssuance  

of F i r s t  Class medical c e r t i f i c a t e s  t o  at l e a s t  3 
a i r l i n e  p i l o t s  f o r  whom t h e  Adminis t ra tor  had denied 
c e r t i f i c a t i o n  because of t h e  d iagnos is  of coronary 
d i sease .  

b .  
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2) 4 p i l o t s  o t h e r  t h a n  a i r l i n e  p i l o t s  w i th  a d iagnos is  
of  coronary d i sease  were i s sued  medical c e r t i f i c a t e s  on 
order  of t h e  CAB i n  t h e  p a s t  5 yea r s .  

111. P r o b a b i l i t y  of P i l o t  I n f l i g h t  Death Due t o  Coronary Disease,  and 
Experience t o  Date 

A .  S t a t i s t i c a l  es t imat ion  of frequency of dea th  of  a i r l i n e  p i l o t s  i n  
f l i g h t .  

1. Basis f o r  es t imat ion .  
a. P i l o t  age d i s t r i b u t i o n .  
b .  
c .  Incidence of sudden dea th  due t o  coronary d i s e a s e  i n  

Average annual f l i g h t  t ime per p i l o t .  

a l l  U. S. whi te  males of s i m i l a r  age d i s t r i b u t i o n .  

2. Conclusion--approximately 3 U. S. p i l o t s  w i l l  d i e  i n  f l i g h t  
i n  a i r  c a r r i e r  ope ra t ions  each year .  

B. Cases of r epor t ed  a i r l i n e  p i l o t  deaths  due t o  coronary disease. 

1. 8 dea ths  i n  f l i g h t ,  s i n c e  1952. 

2. 9 dea ths  e i t h e r  j u s t  before  or j u s t  after f l i g h t ,  s i n c e  1956. 

I V .  Detec t ion  of  Coronary Disease i n  P i l o t s  

A.  H i s to ry  of symptoms or o t h e r  evidence of coronary d i s e a s e .  

1. The most important i n d i c a t i o n  of i t s  ex i s t ence .  

2 .  Frequent ly  known by a t r e a t i n g  phys ic ian .  

3 .  More l i k e l y  t o  be  known by a i r l i n e s  which have medical 
departments . 

B. Examining procedures .  

1. Per iodic  s tandard electrocardiogram (now requ i r ed ) .  

2. Exerc ise  e lectrocardiogram. 

3. Angiocardiogrm. 

4 .  Vectorcardiogram. 

5 .  Bal l i s tocard iogram.  
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v. Poss ib le  Improvements i n  Detect ion 

A. Improvements i n  obta in ing  h i s t o r y .  

1. Report ing by t r e a t i n g  physician.  
a .  The s ta tus  of a p h y s i c i a n ' s  l e g a l  r e s p o n s i b i l i t y  t o  t h e  

p a t i e n t  versus  r e s p o n s i b i l i t y  t o  t h e  pub l i c  i s  not we l l  
e s t ab l i shed .  
i f  information i s  r e l eased  without t h e  p a t i e n t ' s  consent .  
The d e s i r a b i l i t y  of ob ta in ing  immunity t o  s u i t  by state 
l e g i s l a t i v e  a c t i o n  could be  explored.  

General ly  a phys ic ian  i s  l i a b l e  t o  sui t  

b .  

2. Increased medical su rve i l l ance  by a i r l i n e s .  
a. 

b .  A i r l i n e s  without  medical su rve i l l ance  could e s t a b l i s h  

A i r l i n e s  wi th  medical departments could inc rease  t h e  
scope of medical coverage. 

a s u r v e i l l a n c e  program. 

3.  Obtaining medical information i n  possession of  a i r l i n e s .  
a .  
b .  

This  i s  now p roh ib i t ed  by union/management agreements. 
This  would probably reduce t h e  r a t e  a t  which p i l o t s  
consul t  medical departments i f  mandatory r e p o r t i n g  t o  
FAA i s  r equ i r ed .  Therefore,  t h e  b e n e f i t s  of a 
prevent ive and support ive approach t o  p i l o t  h e a l t h  
could be adverse ly  a f f e c t e d .  

4. Rigorous, publ ic ized  enforcement a c t i o n  f o r  f a l s i f i c a t i o n  of 
t h e  medical a p p l i c a t i o n  should have a d e t e r r e n t  e f f e c t  on 
p i l o t s  who might otherwise consider  conceal ing information.  

B. Addi t iona l  examination requirements .  

1. Greater  frequency and g r e a t e r  coverage of s tandard  e l e c t r o -  
cardiographic  examination. 
a. Electrocardiograms could be  r equ i r ed  of a l l  air  c a r r i e r  

air crew. 
b . The schedule f o r  t h e  e lec t rocard iographic  requirement 

could be  made more demanding. 
at t h e  f i r s t  a p p l i c a t i o n  f o r  m e d i c d  c e r t i f i c a t i o n  a f t e r  
en te r ing  air  crew employment, at age 25, a t  age 30 and 
annual ly  a f t e r  age 35. 

An EKG could be  r equ i r ed  

2. Exercise  e lec t rocard iography.  
a .  A t  least  one a i r l i n e  wi th  a medical department now r e q u i r e s  

an exe rc i se  EKG a t  t ime o f  h i r i n g ,  at age 35 and annual ly  
a f te r  age 40. 
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b. 

C .  

d .  

e .  

There a r e  t e c h n i c a l  d i f f i c u l t i e s  due t o  t h e  l a c k  of  
s t a n d a r d i z a t i o n  of EXG inst ruments ,  which results i n  
f a l s e  p o s i t i v e  exe rc i se  t e s t  r e s u l t s .  
The c r i t e r i a  f o r  i n t e r p r e t a t i o n  of r e s u l t s  a r e  not 
s t andar d . 
There i s  no agreement among expe r t s  as t o  t h e  va lue  of 
t h i s  technique i n  screening  f o r  coronary d i sease .  
If used, it should probably only  be  performed and 
i n t e r p r e t e d  by those  few expe r t s  i n  t h e  country who 
have become es t ab l i shed  as competent i n  t h e  use  of 
t h i s  technique. 

3. Vectorcardiography. 
a. Such examinations a r e  gene ra l ly  a v a i l a b l e  at only  t h e  most 

s o p h i s t i c a t e d  medical c e n t e r s .  
b .  I n  gene ra l  it gives  no s i g n i f i c a n t  in format ion  not  a l r eady  

avaFlable  from c a r e f u l  reading  of a s tandard  EKG. 
c .  Few expe r t s  a r e  p r o f i c i e n t  i n  t h i s  technique. 

4 .  Angiocardiography. 
a. Such examinations a r e  a v a i l a b l e  only  a t  t h e  l a r g e s t  and 

most s o p h i s t i c a t e d  medical c e n t e r s .  
b .  Only a handful  of expe r t s  a r e  p r o f i c i e n t  i n  t h e  use  of 

t h i s  technique. 
c .  It involves  t h r e a t  t o  l i f e  even when performed by expe r t s .  
d. Its value  as a screening  technique has not been f u l l y  

e s t a b l i s h e d .  

5 .  Bal l i s tocard iography.  
a. No s tandard ized  technique has been g e n e r a l l y  adopted. 
b. It shows promise but needs more experimental work. 
c.  It i s  a v a i l a b l e  at very  few medical f a c i l i t i e s .  
d. Only a few expe r t s  a r e  capable of making i n t e r p r e t a t i o n s  

of t h e  r e s u l t s .  

V I .  Summary 

A. Prevalence of coronary d i sease  and i t s  complicat ions.  

1. Coronary d i s e a s e  i s  t h e  most common cause of death i n  U. S. 
males. 

2 .  Approximately 60 percent  of  males i n  t h e  40-60 year  age range 
have evidence of coronary d i s e a s e  on autopsy. Many a t  younger 
ages have similar f ind ings .  
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3 .  Between 40 and &I percent  of persons who s u f f e r  a h e a r t  
a t t a c k  due t o  coronary d i sease  have no p r i o r  h i s t o r y  o f  
symptoms or o t h e r  evidence of t h e  ex is tence  of  t h e  
d i s e a s e .  

4 .  Persons wi th  a h i s t o r y  of a p r i o r  h e a r t  a t t a c k  o r  o t h e r  
evidence of coronary d i sease  are 10 times more l i k e l y ' t o  d i e  
suddenly than  persons,  i n  t h e  same age group, i n  whom t h e r e  has  
been no i n d i c a t i o n  of coronary d i sease .  

B. Areas of poss ib l e  FAA a c t i o n  t o  improve de tec t ion .  

1. Improvement i n  medical h i s t o r y .  
a. 

b. 

Rigorous prosecut ion  f o r  f a l s i f i c a t i o n  of t h e  a p p l i c a t i o n  
f o r  medical c e r t i f i c a t e .  
Promotion of state l e g i s l a t i o n  which would permit t r e a t i n g  
phys ic ians  t o  r e p o r t  t o  FAA concerning p o t e n t i a l l y  
i n c a p a c i t a t i n g  d i sease  i n  t h e i r  p a t i e n t s  who a r e  p i l o t s .  

c .  Promotion of g r e a t e r  medical su rve i l l ance  by a i r l i n e s .  
d. Education of p r a c t i c i n g  physicians concerning t h e  poss ib l e  

consequences of such d i seases  i n  t h e i r  p i l o t  p a t i e n t s .  

2. Improvement i n  d iagnos is  . 
a.  The p o s s i b i l i t y  of r equ i r ing  e lec t rocard iographic  exami- 

na t ion  more f r equen t ly  w i l l  be  explored. 
b .  Other e x i s t i n g  and developing d iagnos t ic  techniques w i l l  

b e  explored for f e a s i b i l i t y  of  a p p l i c a t i o n  as screening  
devices .  
use  a t  t h i s  t ime.  

None of t h e s e  appear t o  be  appropr i a t e  f o r  t h i s  

3. Poss ib le  r egu la to ry  a c t i o n s .  
h p l o y e r s  o f  p i l o t s  ( a i r l i n e s )  could be assigned 
r e s p o n s i b i l i t y  t o  ensure t h e i r  p i l o t s  meet medical 
r egu la to ry  requirements .  

b .  When p r a c t i c a l  means f o r  b e t t e r  d e t e c t i o n  of' coronary d i sease  
a r e  i d e n t i f i e d  they  w i l l  be made the  subjec t  o f  r egu la to ry  
requirements .  

a. 


